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INTRODUCTION 

Tliis volume of FAO JECFA Monographs cont.iin^. ^pccitK ntions of identity and puritx' prepared at the 
61^' mccling of the Joint FAO/WHO txpcrt Conimiitcc on hood Additives (JtCFA), held in Rome on 
20-29 June 2006. In addition, tfine general analytical methods were prepared and included in tiiis 
publication. The specifications monographs arc one of the outputs of JFCF A's risk assessment of food 
additives, and should be read in conjunction with the safety evahiation, reference to which is made in 
die section at tfie head of each specifications monograph. Further information on the meeting 
discussions can be found in the summar.' report of the meeting (sec Annex I), and in the full report 
which will be pubUshcd in the WHO fechnical Report scries. loxicological monographs of the 
substances considered at tiie meeting will be published in the WHO Food Additive Series. 

Specifications monographs prepared by JECFA al earlier sessions, other than specifications for 
flavouring agents, are published in consolidated form in the Combined Compendium of Food Additive 
Specifications which is the first publication in the series l-.'\0 JECFA Monographs. This publication 
consist of four voliunes, the first three of which contain the specifications monographs on the identity 
and purity of the food additives and the fourth voliune contains the analytical methods, test procedures 
and laboratory solutions required and referenced in tiie specifications monographs. FAO maintains an 
on-line searchable database of JECFA specifications monographs which is available at: 
http://www.fao.or^ag/aen/iecfa-additive&'search.html?lang^n . The database has a query page and 
backgioiuid information in English, French, Spanish, Arabic and Chinese. 

Ihc spccillcations lor Ha vouring agents c\aiuated by JLCFA, and previously published in FAO Food 
and Nutrition Paper 52 and subsequent Addenda, are not included in the printed compendium, with the 
exception of those few w hich have an additional non-flavour technological function, they arc included 
in an online searchable database at the JECFA website at FAO. 
http://apps3.fao.on^jecfii/flav agent8/flavag - q.isp?lanpui(ije»en . 

An account of the purpose and function of specifications of identity and purity, the role of JECFA 
specifications in the Codex system, the link between specifications and methods of analysis, and die 

format of specifications, arc set out in the Introduction to the Combined Compendium, uhieh is 
available in shortened format online on the query page, which could be consulted for further 
tnfennation on the role of specifications in the risk assessment of additives. 

Cliemical and Technical Assessment (CTAsi prepared as background documentation for the meeting 
will be made available online at httpi u u v^ .fao.orti c.v esn iccfa chemical assessment en.stm . 

Contact and Feedback 

More informaticm on the work of the Committee is available from the FAO homepage of JECFA at 
www.fao.orK/a a 'aKn 'j ecfa^index _ en.stm . Readers are invited to address conune&ts and ({uestioos OH 
this publication and other topics related to the work of JECFA to: 

iecfa<aifao.org 
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SPECDICATIONS FOR CERTAIN FOOD ADDITIVES 

New (hO or nviaed (R) apedfications monographs «^ 
AcetyUded oxidized starch (R) 

Annatto extracts (alkali-processed norbixin. acid-precipitated) 

Annatto extracts (alkali-proce&sed norbixin, not acid-precipitated) (,R) 

Annatto extracts (aqueousiinocessed Wxin) (R) 

Annatto extracts (oil-frocessed bixin) (R) Tentative 

Annatto extracts (atrivent extracted bixin) (R) 

Amutto extracts (sotvent extracted norbixin) (R) 

Caldiun DL-malatc (R) 

Carob bean gum (R) Tentative 

Carobbean gum (clarified) (N) Tentative 

Guar gum (R) Tciitaii\ e 

Guar gum (clarified ) (N) Tentative 

Lycopcnc (synthetic) (N) 

Lycopene from Blakestea trispora (N) 

DL-malic acid (R) 

Maltitol (R) 

Sodium hydrogen DLnnalate (R) 

Sodium DT -mnlate (R) 
Titanium dioxide (R) 
Zeaxandlin (synthetic) (R) 

The specifications monographs arc found below, with the exception of those for acetylated oxidized 
starch and maltitol. As regards acelyhited oxidized starch, the Committee was ntfofmed of an error in 
the current specifications for acetylated oxidi/ed starch, first published in the spccificatit)n monograph 
for modified starches in the FAO Food and Nutritioa Paper, 52 Addendum 9 in 2001, and republished 
in the Combined compendhwn of Food Additive specifications, FAO JECFA Monogr^ihs I (2005). 
The Committee agreed to correct the specified caiboxyl vahie fiom 1.1% to 1.3%. The coirected 
specifications monograph for acetylated oxidized starch is included in the specifications monogr^ih 
for modified starches in the JFCFA on-line database for food additives (see introduction). 

When the specifications lor liea\ y metals (as lead), other metals and arsenic in sweeteners, were 
reviewed by the Committee at its 57th meeting in 2001, maltitol was inadvertently omitted. The 
Conuniitee agreed with the Secretariat's proposal to bring the maltitol specification into line wilfa 
Other polyols, with regard to metals, as published in the FAO JECFA Monographs 1 (200S). 

In die specifications nxwographs that have been assigned a tentative status, dure is infimnatioa on the 
outstanding information and a timeline by which this infimnitioa should be submitted to die FAO 

JECFA Secretariat. 

New and rc\ ised INS numbers assigned to food additives by the Codex Alimentarius Commission at 
its 29*^ session in 2006, (ALINORM 06/29/12, Appendix XVI) have been introduced in the 
correqxynding JECFA food additive qwdficatioos monographs in the on-line database and diese are 
not r^Mfoduced in diis publication. 
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ANNATTO EXTRACTS (ALKALI-PROCESSED NORBIXIN, ACID- 
PRECIPITATED) 



SYNONYMS 
DEFINITION 



Chwnicai name 



CAS. number 



Prepared at the 67"" JECFA (2006) and published in FAO JECFA 
iMonograpto 3 (2006), stipwsadftig apacffifcaffons pr^Mwi at the 6f " 

JECFA (2003) and published in FNP 52 Add 11 (2003) and in the 
Combined Compendium of Food Additive Specifications, FAO JECFA 
Monographs 1 (2005). An M)l for bhdn of 0-12 mg/hg tw and a group 
AD! for norbixin and its disodium and dipotassium salts of 0- 0.6 mg/kg 
bw expressed as norbixin were established at the 67^ JECFA (2006). 
Tho cokMftng tfwitters Mdn and nwbfo^ dartvadftotnwnt^ atdracts 
(aolvant-extracted bixin: solvent-extracted norbixin: aqueous-processed 
bixin; ^kali-processed norbixin, acid-precipitated; and alkali-processed 
rKxbacin, not add-pradfMtated) are included in the M)ls for bixin and 
noitMn. Mf»wriou8Al^forannattooxtraot8¥mm\t4thdrmm. 

Annatto F. Orlean. Terre orellana. L. Orange. CI (1975) 75120 (Natural 
Oiange4), INS 180b 

Alkali-processed norbixin (aad-precipitated) is prepared by removal of 
the outer coating of the seeds of the annatto tree (fibre oreffima L) with 

aqueous alkali The bixin is hydrolysed to norbixin in hot alkaline solution 
and is acidified to preapitate the norbixin. The precipitate is filtered, dried 
and miled to give a granular powder. 

AllcaHisrocessed norfobdn contains several coloured components; the 

major colouring principle is c/s-norbixin. a minor colouring principle is 
trans-norbtxini thermal degradation products of norbixin may also be 
present as a result of processing. 

Products supplied to the flood industry may be fomiulated with 
appropriato cairlers of food grade quall^. 

Cf«^orblxin: 6,6'-Oiapo-H'.4'-carolenedioicacid 
ote-Norbixin dipotassium salt: Dipotassium 6,9-diapo>M',4'- 

carotenedioate 

c/s-Norbixin disodium salt; Disodium 6,6'-diapo-4^,4'-carotenedioate 

c/s-Norbixin: 542-40-5 

c/s-Norbixin dipotassium salt: 33261-80-2 

ob-Norbixin disodium salt: 33261<«1-3 



Chemical fomfiula 
Stnidiral fomNila 



Ca«H2a04. C24H26K2O4. C24H26Na204 




COOH 
I COOK > 
(COONa) 
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FomHJia weight 

Assay 

DESCRIPTION 



SfilubMtx(Voi.4) 

UV/VIS absorption 
(Vol.4) 

Thin Layer 



PURITY 



LSBl(Vol.4) 



380.5 (atdd). 456.7 (dipolassium salt). 425 (disocHum salt) 

Not less than 15% colouring matter (expressed as norbixin) 
Dark red-brown to red-purple powder 



FUNCTIONAL USES Colour 

CHARACTERISTICS 

IDENTIFICATION 



(Vol.4) 



METHOD OF ASSAY 



Soluble in alkaline water, siglilly sokible In etfianol 

The sample in 0.5% potassium hydroxide solution shows absorbance 
maxima at about 453 nm and 482 nm. 

Activate a TLC plate (e.g. LK60 SILICA GEL 60 A (layer thickness: 
250 ^m, size: 5 x 20 cm)) for 1 h at 1 10*. Prepare a 5% solution of the 
sample in 95% ethanol and apply 10 pi to the plate. Allow to dry and 
devebp using a mixture of n-butanol, methyl ethyl ketone and 10% 
aqueous ammonia (3:2:2 by volume) until the solvent front has 
ascended about 1 0 cm Allow to dry. Bixin and norfoixin appear as 
yellow spots with R; values of about 0.50 to 0.45. respectively. Spray 
with 5% sodium nitrite solution and then with 0.5 mol/i sulfuric acid and 
the spots Immediately decolourise. 



Not more than 3 mg/kg 

Detemnine using an ICP-AES/AAS-Hydride technique. Alternatively, 
determine araente using Method II of the Arsente Limit Test The 

selection of sample size and method of sample preparation may be 
based on the principles of the methods described in Volume 4. 

Not more than 2 mg/kg 

Oetennine using an AAS ICP-AES technique appropriate to the 
sfMcHled level. The seleclion of ttie sample tize and method of sample 
preparation may be based on the principles of the method described In 

Volume 4. 



Not more than 1 mg/kg 

Determine using cold vapour atomic absorption technique, 
sample size appropriate to the specified level. 



Select 



Proceed as directed in Food Colours, Cok^uring Matters Content by 
Spectrophotometry (Vol. 4), procedure 1, using 0.5 % potassium hydrexMa 
as solvent Measure the absorbance at the Ann of about 482 nm. The 
spedfk: absort)ance (A}\ cm) is 2870. 
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ANNATTO EXTRACTS (AQUEOUS-PROCESSED BIXIN) 



SYNONYMS 
DEFINITION 



Prepared at the 67"' JECFA (2006) arid published in FAO JECFA 
Monogra/As 3 (2006), superseding spedfica^ns prepared at the 61" 
JECFA (2003) and published in FNP 52 Add 1 1 (2003) and in the 
Combined Compendium of Food Additive ^ieciffcations, FAO JECFA 
Monographs 1 (2005). An ADI tbrl>Mn ofO- 12 mg/kg bw and a group 
ADI for norbixin and its disodium and dipotassium salts of 0- 0.6 mg/kg 
bw expfBSsed as norbixin were established at the 67^ JECFA (2006). 
The ootowhtg matters t>b(h and nort»hdn derived /ham annatto extracts 
(solvent-extracted bixin; solvent-extracted norbixin: aqueous-processed 
bixin: alkali-processed norbixin, acid-precipitated; and alkali-processed 
norbixm, not add-predpitated) are included kt the ADts tortkxm md 
norbbdn, M pmvkm ADIs formrnaXto mdnnHs were wHhdrawn, 

Annatto E. Orlean, Terre oreliana, L. Orange. CI (1975) 75120 (Natural 
Orange 4) JNS 160b 

Aqueous-processed bixin is prepared by removai of the outer coating of 
the seeds of the annatto tree {Bixa oreliana I) by abrading the seeds in 
the pfesence of cold, mildly-alkaline water The resultant preparation is 
acidified to precipitate bixin which is then filtered, dried and milled 

Aqueous-processed bixin contains several coloured components: the 
major colouring principle is c^s^n, a minor ooiouring principle is trans- 
bixin; thermal degradation products of tNxin may also be present as a 

result of processing, 

Products supplied to the food industry may be formulated with 
appropriate caniers of food grade quaii^. 



Chsmicai name 
CAS. number 

Chemical formula 
Structural formula 



FomHila weight 
Assay 

DESCRIPTION 



cis-Bixin: iMethyl (9-Gj8)-hydrogen^,6'-diapo-M'.M'-carotenedioate 
di5«ixin:6883-7»« 

C2SH30O4 
COOCH3 

^ CH3 

njC ^\ 1^ 

CH, CHj 

o^s-BlxIn 
394.5 

Not less than 25% colouring matter (expressed as bixin) 
Daifc red-brown to red-purple powder 



FUNCTIONAL USES Colour 
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CHARACTERISTICS 
IDENTIFICATION 

SoluMlHv (Vol. 4) Insoluble in ¥vater, slightly soluble in ethanol 

UVA/IS absomiion The sample in acetone shows absorbance maxima at about 425, 457 

(Vol.4) and 487 nm 

Thin Layer Activate a TLC plate (e.g. LK6D SILICA GEL 60 A (layer thickness: 

ChramalWIlPhY 250 Mm. size: 5 X 20 cm)) for 1 h at 1 10'. Prepare a 5% solution of the 

sample in 95% ethanol and apply 10 pi to the plate. Allow to dry and 
develop using a mixture of n-butanol, methyl ethyl ketone and 10% 
aqueous ammonia (3:2:2 by volume) until the solvent front has 
ascended about 1 0 cm. Allow to dry. Bixin and noitixin appear as 
yellow spots with Rf values of about 0.50 to 0.45. respectively. Spray 
with 5% sodium nitrite solution and then with 0.5 mol/l sulfuric add and 
the spots immediately decolourise. 



Not more than 7 % of total colouring matters 
Not more than 3 mg/kg 

Determine using an ICP-AES/AAS-Hydride technique Alternatively, 
determine arsenic using Method 11 of the Arsenic Limit Test. The 
selection of sample size and method of sample preparation may be 
based on the principles of the methods described in Volume 4. 

Not more than 2 mg/kg 

Determine using an AAS ICP-AES technique appropriate to the 
specified level. The selection of the sample size and niethKxl of sample 
preparation may be based on the principles of the method descrit>ed in 
Volume 4. 

Not more than 1 mg/l^g 

Detemnine using cold vapour atomic absorptkm technique. Select 
sample size appropriate to the specified level. 

METHOD OF ASSAY Proceed as directed in Food Colours, Colouring Matters Content by 

Spectrophotometry (Vol. 4), procedure 2, using 10 ml tetrahydrofuran to 
dissolve the sample and acetone in place of cyclohexane. Measure the 
absort)anoeattheAmKofabout487nnn. ThespecMteabeoitianoe(A^°^icm) 
18 3090. 



PURITY 
£jg!ti2Sla{Vol.4) 
AOfiOjC (Vol.4) 

Lead Wol. 4^ 



Mercury (Vol. 4) 
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ANNATTO EXTRACTS (OIL-PROCESSED BIXIN) 

(TENTATIVE) 

Pnpamd at the 67* JECFA (200S^ and fMbmwJ fn FAO JECFA 

Monographs 3 (2006). superseding specifications prepared at the 61" 
JECFA (2003) and pubiished in FNP 52 Add 1 1 (2003) and in the 
ComlMned CompendSum of Food Additive Spa^caUons. FAO JECFA 
Monographs 1 (2005). Due to the lack of toxicity data, no ADI was 
established at the 67^ JECFA (2006). Ail previous ADIs for annatto 
extracts iMwa withdrawn. 

Information required on chemical characterisation of the non-colouring 
matter components of commercial products. 

Note: The tentative spedTications will be withdrawn unless the requested 
information is received before the end of 2008. 



SYNONYMS 
DEFINITION 



Chemical name 
CAS. number 
ChemlcSl fuiiiiuls 
Structural formula 



Formula weight 
Assay 

DESCRIPTION 



Annatto D, Oriean Terre orellana, L. Orange, CI (1975) 75120 (Natural 

Orange 4), INS 160b 

Seeds from the annatto tree (Bixa orellana L) are abraded in hot 
vegetable oil to remove colouring matter from the surface of the seeds. 
The oil is sieved to renxivo seeds. 

Oil-processed bixin contains several coloured components; the major 

colouring principle is ds-bixin, a minor colouring principle is frans-bixin; 
thermal degradation products of bixin may also be present as a result of 
processing. 

Products supplied to the food industry may be formulatsd wHh 
appropriate carriers of food grade quality. 

Giis^bdn: ly/lethyl (9-c/5)-hydrogen-6,6'-diapo-4',4'-carotenedioate 
Cf^bdn: 6983-79^ 

C25H3n04 

COOCH3 




CH] CH) 

os-6ixin 
394.5 

Not less than 10 % colouring matter (expressed as bixin) 
Dark ned-brown to red-purple oil 



FUNCTIONAL USES Colour 
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CHARACTERISTICS 

IDENTIFICATION 

SgfcliitK(Vol.4) 

UV/VIS absorption 
(Vol.4) 

Thin Layer 



Insoluble in water, slightly soluble in ethane! 

The sampto In acetone shows absorbance maxima at about 425, 457 
and 487 nm 

Activate a TLC plate (e.g. LK6D SILICA GEL 60 A (layer thickness: 
250 )im, size: 5 x 20 cm)) for 1 h at 1 10'. Prepare a 5% solution of the 
sample in 95% ethanol and apply 10 pi to the plate. Allow to dry and 
develop using a mixture of n-butanol, methyl ethyl ketone and 10% 
aqueous ammonia (3:2:2 t>y volume) until the solvent front has 
ascended about 10 cm. Allow to dry, Bixin and norbixin appear as 
yellow spots with Ri values of about 0.50 to 0.45, respectively. Spray 
with 5% sodium nttrto adulion and then with 0.5 moVI sulfurtc add and 
the spots immediately decolourise. 



PURITY 



A[S&Qi£(Vol. 4) 



Laad (Vol. 4) 



Mercun/ (Vol. 4) 



METHOD OF ASSAY 



Not more than 3 mg/kg 

Detemiine using an ICP-AES/AAS-Hydride technique. AHematively, 

determine arsenic using Method II of the Arsenic Limit Test. The 
selection of sample size and method of sample preparation may be 
based on the principles of the msttiods descittied In Volume 4. 

Not more than 2 mg/kg 

Determine using an A^ ICP-AES technique appropriate to the 

specified level. The selection of the sample size ane method of sample 
preparatk>n may be based on the principles of the method described in 
Volume 4. 

Not more than 1 mg/kg 

Determine using cold vapour atomic absorption technique. Select 
sample size appropriate to the specified level. 

Proceed as directed m Food Colours, Colouring Matters Content by 
Spectrophotometry (Vol. 4), procedure 2, using 10 ml tetrahydrofuran to 
dissolve the sample and acetone in place of cydohexane. Measure the 
absorbance at the Amn of about 487 nm. The specific atisorbanoe (A^% cm) 
is 3090. 
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ANNATTO EXTRACTS (SOLVENT-EXTRACTED BIXIN) 



SYNONYMS 
DEFINITION 



Chwnicfll nonw 

C.A.S. number 
Ctwinicsl ffofmUta 
Shuduial formula 



Formite weight 
Assay 

DESCRIPTION 



Prepared at the 6/' JECFA (2006) and published in FAO JECFA 
Mmognphs 3 (2006), supensei/iSng apeoMBaflSons prepamd at the 61* 
JECFA (2003) and published in FNP 52 Add 1 1 (2003) and in the 
Combined Compendium of Food Additive Specifications, FAO JECFA 
Monographs 1 (2005). An AO/ for Wxfrf of 0-12 mg/kg bw and a group 
ADI for norbixin and its disodium and dipotassium salts of 0- 0.6 mg/kg 
bw expressed as norbixin were established at the 67"" JECFA (2006). 
The cotowing maUws bMn and norbMn derived limn annalto exfrscfs 
(solvent-extracted bixin; solvent-extracted norbixin: aqueous-processed 
bixin: alkali-processed norbixin, acid-precipitated; and alkali-processed 
norbixin, not acid-precipitated) are included in the ADIs for bixin and 
natixin. AttprevkMsADto tor annattoextacta¥ifm withdrawn. 

Annatto B, Orlean. Terre orellana, L. Orange, CI (1975) 75120 (Natural 
Orange 4). INS 160b 

Solvent-extracted bixin is obtained by the removal of the outer coating of 
Ihe ao e da of the annatto tree (Blxe oreSana L) with one or more of the 
following food grade solvents; acetone, methanol, hexane, ethanol, 
isopropyl alcohol, ethyl acetate, alkaline alcohol or carbon diox(de. The 
resulting preparalion nrny be acidified, folowed by Ihe removal of the 
solvent, drying and milling. 

Solvent-extfactod bixin contains several coloured components: the major 
coiouring principle is c/s-bixin, a minor colouring principle is trans-bixin; 
VMma degradation products of bbdn may also be prraent as a result of 
processing. 

Products supplied to the food industry may be fomiulated with appropdate 
carriers of food grade quality. 

cte^xin: Methyl (9-c»Hiydrogen-6,6'-diapo-H',H'-caiotenedioate 

ds-Bixin: 6983-79^ 




COOH 



cis-Bixin 
394.5 

Not less than 85 % oolourtng matter (expressed as bbdn) 
Daric red-brown to red-purple powder 
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FUNCTIONAL USES Colour 
CHARACTERISTICS 

IDENTIFICATION 



(Vol.4) 



Insoluble in water, slightly soluble in ethanol 



UV/VIS abaonUfcin 
(Vol. 4) 

Thin Layer 
ChfomatoQfaphv 



The sample in aoelone shows abeoitMnce maxima at about 425, 457 
and 487 nm 

Activate a TLC plate (e.g. LK6D SILICA GEL 60 A (layer thickness: 
250 yim, size: 5 x 20 cm)) for 1 h at 1 10". Prepare a 5% solution of the 
sample in 95% ethanol and apply 10 pi to the plate. Allow to dry and 
develop using a mixture of n-butanol, methyl ethyl ketone and 10% 
aqueous ammonia (3:2:2 by volume) until the solvent front has 
ascended about 10 cm. Allow to dry. Bixin and norbixin appear as 
yelovir spots wHHh R, values of alxxjt 0.50 to 0.45, respectively. SfNay 
with 5% sodium nitrite solution and then with 0.5 mol/l SUlfUfiC add and 
the spots immediately decolourise. 



PURITY 



Raaldtjfll solvBnts (Vol. 4) Aoetone: 



Hexane: 
Ethanol: 

Isopropyl alcohol: 
Ethyl acetate: 



Not more than 30 mg/kg 
Not more than 50 mgHtg 
Not more than 25 mg/kg 

[ Not more than 50 mg/kg. singly or in combinalton 



N9d2l2SlD(Voi.4) Not more than 2.5 %of total cokxjringmattere 

Arsenic (Vol. 4) Not more than 3 mg/kg 

Deterniine using an ICP-AESMAS-Hydride technique. AHematlvely, 

determine arsenic using Method II of the Arsenic Limit Test. The 
selection of sample size and method of sample preparation may be 
iMsed on the prindpies of the methods described in Vdume 4. 

Lead (Vol. 4) Not more than 2 mg/kg 

iSetennine using an AAS ICP-AES technique appropriate to the 

specified level. The selection of the sample size and method of sample 
preparation may be based on the principles of the method described in 
Volume 4. 

Msmcf (Vd. 4) Not more than 1 mg/kg 

Determine using cold vapour atomic absorption techr>k|ue. Seied 
sample size appropriate to the specified level. 



METHOD OF ASSAY Proceed as directed in Food Cdours, Colouring Matters Content by 

Spectrophotometry (Vol. 4), procedure 2, usir^g 10 ml tetrahydrofuran to 
dissolve the sample and acetone in place of cydohexane. Measure the 
absorbanoe at the Anw of alMut 487 nm. The spedtw abeortiance (A^\ cm) 
18 3090. 
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CALCIUM DL-MALATE 



SYNOHYMS 
DEFINITION 
Chemical names 

CAS. number 
Chemical formula 
Strudufalfomiula 



Fomwla weight 
Assay 



Prepared at the 67"' JECFA (2006), published irt FAO JECFA 
Monographs 3 (2006), superseding specifications prepared at the 
27'" JECFA (1983) and published in FNP 52 (1992) and in the 
Combined Compendium of Food Additive Specifications, FAO 
,^CFA homographs 1 (2005). MeMs and arsenic specffhaUons 
•m tBVisod at the 59^" JECFA (2002). A group ADI 'not specified' 
for malic acid and its Ca, K and Na safts was established at the 23^ 
JECFA (1979). 

DL-Monocalcium malafte; INS No. 352(ii) 



Monocalcium DL-malate, 2-hydroxybutanediolc add monocalcium 
salt 

17482-42-7 
C4H4Ca06 




172.1 



Not less than 97.5% after drying 



DESCRIPTION White, colourless powder 

FUNCTIONALUSES Buffering agent 
CHARACTERISTICS 



IDENTIRCATION 



(Vol.4) 



Test for malate (Vol. 4) 



Slightly soluble in water, insoluble in ethanol 

Passes test 

Test 100 ml of a saturated solution of the sample 



i(VoL4) Passes test 
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PURITY 

L0KiiadsiQg(Voi.4) Not more than 2% (no**. 3 h) 

ElusDds (Vol. 4) Not more ttian 30 mg/kg (Method III) 

FtMnaric acid and nwlaic Not more than 1.0% of fumaric add and not more than 0.05% of 
s^(Vol.4) maleicacid 

Lead (Voi.4) Not more than 2 mg/kg 

Determine using an AAS/ICP-AES technique appropriate to the 
specified level. The selectbn of sample size and nr>ethod of sample 
preparation may be t>ased on the principles of the methods 
dascril»dlnVolume4. 



METHOD OF ASSAY Weigh accurately about 0.4 g of the sample, previously dried at 

110* for 3 h, dissolve in a mixture of 1 0 ml of water and 2 ml of 
dilute hydrochloric acid TS, and dilute to about 100 ml with water, 
While stirring (preferably with a magnetic stiner) add about 30 mi of 
0.05 M disodhim etitylenediaminetetra* acetate fttim a SO-ml buret, 
then add 15 ml of sodium hydroxide TS and 300 mg of 
lYydroxynaphtol blue indicator, and continue the titration to a blue 
end-point. Each ml of 0.05 M disodium ethylenediaminetetraacetate 
Is equlvalant to 8.607 mg of C4H4CaQs. 
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CAROB BEAN GUM 

(TENTATIVE) 



SYNONYMS 

DEFINITION 



C.A.S. number 



Prepared at the 6t" JECFA (2006) and published in FAO JECFA 
Monographs 3 (2006), superseding specifications prepared at the 
5T' JECFA (1999) and published in FNP 52 Add 7. (1999) and in 
the Combined Compendium of Food Additive Specifications, FAO 
JECFA monographs 1. An ADI "not spec/f/ec/" was established at 
the 2Slh JECFA (1981). 

Information required on gum content, solubility in water and a test 
meUHKl to CtotomMw effmnoft/Kllsopropanol using capillary gas 
dmmalognphy. 

Note: The tentative specifications will be withdrawn unless the 
reqwrsd information is received before Uie end cf2007, 
INS No. 410 

Primarily the ground endosperm of the seeds from Ceratonia siliqua 
(L) Taub. (Fam. Legwninosae) mainly consisting of high mdecular 
weight (approximately 50,000-3,000,000) polysaccharides composed 
of galactomannans; mannose:galactose ratio is about 4:1. The seeds 
are dehusked by treating the Icemate with dlluta sulfuric add or with 
thermal mechanical treatments, followed by milling and screening of 
the peeled seeds to obtain the endosperm (native carob bean gum). 
The gum may be washed with eihanoi or isopiopanoi to oontrol the 
microbiological load (washed carob bean gum). 

9000-40-2 



Stniduraltbmnjla 




DESCRIPTION White to yellowish white, nearly odourless powder 
FUNCTIONAL USES Thidnciar. stabiizer. ( 
CHARACTERISTICS 
IDENTIFICATiON 



SfilUtlilttX (Vol.4) 



Insoluble in ethanol 
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Add small amounts of sodium borate TS to an aqueous dispersion of 
the sample; a gel is fomied. 

Transfer 2 g of the sample into a 400-ml beaker and moisten 
thoroughly with about 4 ml of isopropanol. Add 200 ml of water with 
vigorous stirring until the gum is completsly and wHfonxtf dispersed. 

An opalescent, slightly viscous solution is formed Transfer 100 ml of 
this solution into another 400-ml beaker. Heat the mixture in a boiling 
water Inth for about 10 min and cool to room temperalure. There Is 
no appredalile Increase In viscosity. 

Gum constituents (Vol. 4) Proceed as directed under Gum Constituents Identification using 

100 mg of the sample instead of 200 mg and 1 • 10 pi of the hydrolysate 
instead of 1 - 5 pi. Use galactose and mannose as reference standards. 
These constituents should be present. 

Microgcx>D| B ffMnilHBOT Disperse a sample of the gum in an aqueous solution containing 

0.5% iodine and 1% potassium iodide on a glass slide and examine 
under a microscope. Carob bean gum contains long stretched 

tubiform cells, separated or slightly interspaced. Their brown 
contents are much less regularly formed than in Guar gum. 



Gel fomiation 



PURITY 

Lasua^aDg(Voi.4) Not mora than 14.0% (105*. Sh) 



(Vol.4) 

Acid-Insoluble matter 

(Vol. 4) 

Protein (Vol. 4) 



Kthanol and isoprepflngl 



Not more than 1.5% 
Not more than 4.0% 

Not more than 7.0% 

Proceed as directed under nitrogen determination (Kieldahi method), the 
percentage of nitrogen detemiined multiplied l>y 6.25 gives the percent 
protein in the sample 

To a 1 in 1 0 dispersion of the sampto add a few drops of iodine TS; no t)lue 

colour is produced 

Not more than 1%, singly or in combination 
See description under TESTS 



Lead (Vol. 4) Not more than 2 mg/kg 

Determine using an AAS/ICP-AES technique appropriate to the specified 
level. The selection of sample size and method of sample preparation may 
be based on the principles of the methods described in Volume 4. 

MicmbiolQoieai criteria Totel plate count (Vol. 4): Not more than 5.000 CFU/g 

E. coU: Negative in 1g 

See description under TESTS 

Salmonella (Vol. 4): Negative in 25g 

Yeaste and moulds (Vd. 4): Not more than 500 CFU/g 
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TESTS 



PURITY TESTS 

Ethanol and isoptppanol Information required on a meUiod using c^ullary gas chromatography to 

replace the method below. 

EdosiBis 

The alcohols are converted to the corresponding nitrite esters and determined 
by headspace gas (airomatogr^)hy. 

Sample oreoaration 

Disperse 100 mg of sample In 10 ml of water using sodium chlorkte as a 
dlspsfsing agent if necessary. 

Internal standard solution 

Prepare an aqueous solution containing SO mg/l of n-propanol 
Standard alcohol solution 

Prepare an aqueous solution containing 50 mg/l each of ethanol and 
isopropanol. 

Procedure 

Weigh 200 mg of urea into a 25-ml "dark vial" (Reacti-flasks, Pierce. 
Rockford, IL, USA, or equivalent). Purge with nitrogen for 5 min and then 
add 1 ml of saturated oxaRc add solution, doee with a njbl>er stopper and 
swirl. Add 1 ml of sample dispersion, 1 ml of internal standard solution, and 
simultaneously start a stop watch (1=0). Swirl the vial and recap with an 
open screw cap fitted with a sNioone rubtter septum. Swirl until T^SO sec 
At T=45 sec inject through the septum 0.5 ml of an aqueous solution of 
sodium nitrite (250 g/l). Swirl until T=70 sec and at T=150 sec withdraw 
through the septum 1 ml of the headspace using a pressure locit syringe 
(Piedskm Sampling Corp., Baton Rouge, Louisiana, USA, or equivalent). 

Gas chromatography 

Insert syringe needle in the injection port; preoompress the sample, 
then open the syringe and inject the sample. 

Use the following conditions: 

- Column: glass (4mm id, 90 cm) 

- Packing; first 15 cm packed with chrompack (or equivalent) and the 
remainder with Porapak R 120-150 mesh (or equivalent) 

- Carrier gas: nitrogen (flow rate: 80 mVmin) 

- Detector: flame ionization 

- Temperatures: injection port: 250°; column: 150° isothermal 
Calculation 

Quantify the ethanol and isopropanol present in the sample by comparing 
the peai( areas with the corresponding peai(s obtained by chromaiographing 
the headspace produced by substituting in the procedure 1 ml of Standard 
alcohol solution for 1 ml of sample solution. 

MICroblQMcalglteia E. coII datannination 
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the gum sample prior to analysis is essential in order to avoid gelling of 
the gum during its additkm to the enrfchment broth. Preparea1.0% 

mannosidase solution (1 g mannan endo-l ,4-betamannosidase to 99 ml 
water) and sterilize by filtration through a 0.45 pm memtMane. (The 
mannosidase solution may be stored at 2-5* for up to two weeks. ) 
Into a sterile tube containing 9 ml of sterile lauryl sulfate tryptose (LST) 
broth, aseptlcally add 0.1 ml of the sterile 1 % mannosidase solution. 
Add 1g gum sample to the tube and vortex vigorously to disperse the 
sample. Incubate the tube for 24-48 h at 35ir . After 24 h, gently agitate 
lhetut)eand examine for gas production, i.e. effervescence. Reincubate 
for an additional 24 hours if no gas evolution is observed. Examine a 
second time for gas. Perform the confirmation test for oolifomis on the 
presumptive positive (gassing) result, accoidmg to the procedure in 
Volume 4. 



I 
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GUAR GUM 
(TENTATIVE) 



Prepared tentative at the e/" JECFA (2006) and pubHsh9d in FAO 

JECFA Monographs 3 (2006), superseding specifications prepared 
at the 53^* JECFA (1999) and published in FNP 52 Add 7 (1999) and 
in the ConMned Compendium of Food Additive Specifica^ans, FAO 
JECFA Monograph 1 (2005) An ADI "not spedSed' was 

established at the 19th JECFA (1975). 

Information required on gum content, solubility in water and a test 
method to determine ethanol and isopropanoi using capillary gas 
chromatography. 

Note: The tentative specifications will tye witttdrawn unless the 
raqtOndMmmaliontomc^vedb^otBUMendofZOOT. 



SYNONYMS 
DERNmON 



CAS. number 
Structural ftirmula 



Gum cyamopsis, guar flour; INS No. 412 

Primarily the ground endosperm of the seeds from Cyamopsis 
tetragonolobus (L.) Taub. (Fam Leguminosae) mainly consisting of 
high molecular weight (50,000-8,000,000) polysaccharides 
compoeed of galaclioniannans; mannoaergalaictose ratio Is about 2:1 . 
The seeds are dehusked, milled and screened to obtain the ground 
endosperm (native guar gum). The gum may be washed with ethanol 
or isopropanoi to control the microbiological load (waslied guar gum). 

9000-3(H) 










is 








H 



OH " on • _IB 

DESCRIPTION White to yellowish-white, neariy odourless, free-flowing powder 

FUNCTIONAL USES Thickener, stabllzar, emuisffier 

CHARACTERISTICS 

IDENTIRCATION 

&2y2iii!y(Vol.4) insoluble in ethanol 
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Gelfomwtton Add small amounts of sodium borate T8 to an aqueous dispersion of 

the sample; a gel is fomied. 

VIscositv Transfer 2 g of the sample into a 400-ml beaker and moisten 

thoroughly with about 4 ml of isopropanol. Add 200 ml of water with 
vigorous stirring until the gum is completely and uniformly dispersed. 
An opalescent, viscous solution is formed. Transfer 100 ml of this 
solution into another 400-ml beaker, heat the mixture in a boiling 
water bath for about 10 min and cool to room temperature. There is 
no substantial increase in viscosity. 

Gum conatiliienls fVol. 4) Proceed as directed under Gum Constituents Identification using 100 

mg of the sample instead of 200 mg and 1 - 10 pi of the hydrolysate 
Instead of 1 • 5 pi- Use galactose and mannose as referanoe 
standards. These oonsMuents should be present 

Ifemacoolc flMttirinflilon piaoe some ground sample In an aqueous solution containing 0.5% 

iodine and 1% potassium iodide on a glass slide and examine under 
a microscope. Guar gum shows close groups of round to pear 
formed cells, their oontants being yellow to blown. 

PURITY 

Loss on dfvinQ (Vol. 4) Not more than 1 5.0% (1 05°. 5 h) 

Borate Disperse 1 g of the sample in 100 ml of vi/ater. The dispersion should 

remain fluid and not form a gel on standing. Mix 10 ml of dilute 
hydrochloric acid with the dispersion, and apply one drop of the 
resulting mixture to turmeric paper. No brownish red colour is 
formed, which upon drying becomes intensified and changes to 
greenish black when moistened with ammonia IS. 

JsMMSh (Vol. 4) Not more than 1.5% 

Acid insoluble matter Not more than 7.0% 
(Vol.4) 

Protein (Vol. 4) Not more than 10.0% 

Proceed as diiectod under Nitrogen Delennlnation (Kjeldahl 

Method) The percent of nitrogen in the sample muiUpHed by 6.25 
gives the percent of protein in the sample. 

Hhanolandiaoomoanol Not motS than 1%, singly or In combination 

See description under TESTS 

Lead (VoL 4) Not more than 2 mg/kg 

Determine using an AAS/ICP-AES technique appropriate to the 
specified level. The selection of sample size and method of sample 
preparation may be based on the principles of the methods 
described in Volume 4. 
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MicmMnlooical criteria Total plate count (Vol. 4): Not more than 5.000 CFU/g 

E. colt: Negative in 1g 

See description under TESTS 

Salmonella (Vol. 4): Negative in 25g 

Yeasts and moulds (Vol. 4): Not more than 500 CFU/g 

TESTS 

PURITY TESTS 

Ethanol and isopropanol Information required on a method using capillary gas 

tAvromatography to replay tfie auXtiod b^ow. 

Principle 

The alcohols are converted to the corresponding nitrite esters and 
determined by Iteadspaoa gas chmnwiognphy. 

Sample preparation 

Disperse 100 mg of sample in 10 ml of water using sodium chlorida 
as a dispersing agent If necessaiy. 

Internal standard solution 

Prepare an aqueous solution containing 50 mg/l of nimpanol. 
Standard alcohol solulion 

Prepare an aqueous solution containing 50 mg/l each of ethanol and 
isopropanol. 

Procedure 

Weigh 200 mg of urea into a 25-ml "dark vial" (Reacti-flaslcs, Pierce, 
Rockford, IL, USA, or equivalent). Purge with nitrogen for 5 min and 
then add 1 ml of saturated oxalic acid solution, close with a rubber 
Stopper and swnri. Add 1 ml of sample dispersion, 1 ml of internal 
standard solution, and simultaneously start a stop watch (T =0). Swid 
the vial and recap with an open screw cap fitted with a silicone 
rubber septum. Swirl until T=30 sec. At T=45 sec inject through the 
septum 0.5 ml of an aqueous solution of sodium nitrite (250 g/l). Swirt 
until T=70 sec and at T«150sac Withdraw through the septum 1 ml 
of the headspace using a pressure lock syringe (Precision Samplirtg 
Corp., Baton Rouge, Louisiana, USA. or equivalent. 

Gas chromatography 

Insert synnge needle in the injection port; precompress the sample, 
then open the syringe and iriject the sample. 

Use the following conditions: 

- Column: glass (4mm i.d., 90 cm) 

• Packing: first 15 cm packed with Ghrampack (or aqulvalent) and ttie 

remainder with Porapak R 120-150 mesh (or equivalent) 

- Carrier gas: nitrogen (flow rate: 80 ml/min) 

- Oetocton flame tonlzalion 

• Temperatures: injedton port 250*; column: 150" isothennal 
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Calculation 

Quantify the ethanol and isopropanol present in the sample by 
comparing the peaK areas with the corresponding peaks obtained by 
chromatograpNng the headspaoa produced substitutbig In the 
procedure 1 ml of Standard alcohol solution for 1 ml of sample 
solution. 

MifiEBUfilfigiaLafiKta E. coli determmtion 

The use of mannan endo-1.4-betamannosidase (EC 3.2.1.78) to 
degrade the gum sample prior to analysis is essential in order to 
avoid gelling of the gum during its addition to the enrichment broth. 
Prepare a 1 ,0% mannosidase solution (1 g mannan endo-1 .4- 
betamannosidase to 99 ml water) and sterilize by filtration through a 
O/m |im membrane. (The mannosidase sokilion may be stored at 2- 
5° for up to two weel<s.) Into a sterile tube containing 9 ml of sterla 
lauryl sulfate tryptose (LSI) broth, aseptically add 0.1 ml of the 
sleriie 1% mannosidase solution. Add 1g gum sample to the tube 
and vortex vigorously to disperse the sample. Incubate the tube for 
24-48 h at 35±1°. After 24 h, gently agitate the tube and examine for 
gas production, i.e. effervescence. ReincutMrte fbr an additional 24 
hours if no gas evolution is obsop.'ed Examine a second time for 
gas. Perform the confirmation test for conforms on the presumptive 
positive (gassing) result, according to the procedure In Volume 4. 
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LYCOPENE (SYNTHETIC) 

New specUlcaUwis propwed at the STVh JECFA (2006) and ptMs^ 

in FAO JECFA Monographs 3 (2006). A group ADI of 0-0.5 mg/kg bw 
tor synthetic lycopene and lycopene from Biakeslea trispora was 
estat)ash9d atthaOm JECFA (2006). 



SYNONYMS 
OERNITION 



ChBfnical nanras 



CAS. number 
Chemical formula 
Structural formula 



INS 160d 

Synthetic lycopene is produced by the Wittig condensation of 
synthetic intermediates commonly used in the production of other 
carotenoids used in food. Synthsic lycopene consists predominantly 
of all-frans-Iycopene together with 5-cfs-lycopene and minor 
quantities of other isomers. Commercial lycopene preparations 
Intended for use In food are formulated as suspensions In edHMe oils 
or water-disperslble powders and are stabilised wHh antioxidants. 

W,V(«arotene 
all-lrafi»4ycopene 

(all-EHyoopene 

(all-E)-2,6, 1 0.1 4, 1 9,23.27.31-oclamethyl- 
2.6.8.10.12.14.16.18.20.22^.26.2 

502-65-8 



C40H1 
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Formula weight 
AMoy 

DESCRIPTION 
FUNCTIONAL USES 

CHARACTERISTICS 

IDENTinCATION 

Solumiltv fVol.4> 

Test for carotenoids 



536.9 

Not less than 96% total lycopenes; not less than 70% aU-tfana- 

lycopene 

Red crystalHne powder 
Colour, nutrient supplement 



Insolutiie in water, freely soluble in chterofbrm 

The colour of the solution of the sample in acetone disappears after 
suooessive addilioris of a 5% solution of sodium nitrate and IN 
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Sohitlon In chlorofofm 
SBBdmBtlQlBBIttX (Vbl. 4) 

PURITY 

Loas on drying (Vol. 4) 

Lsail(Voi.4) 

Triphenyl phosphine 0xid8 
QPPOKVol. 4) 

TESTS 

PURITY TESTS 
ADO.'l2'4ncoDenal 



sutfuric add 

A 1% solution Is deer and has Intensive led-orange odour 

A solution In hexane shows an absorption maxtmum at approximately 
470 nm 



Not more than 0.5% (40°. 4 h at 10 mm Hg) 



Not more than 1 mg/kg 

Determine using an AAS/iCP-A£S technique appropriate to the 
specified level. The selection of sample size and method of sample 
preparation may be based on the principles of the methods described 
in Volume 4. 



Not more than 0.15% 

See description under TESTS 

Not more than 0.01% 



Determine by IHPLC using the following conditions: 

Raaaants (Note: aN solvants should be HPLC-grade): 
Hexane 

Triethylamine (TEA) 
Tetrehydrafuran (THF) 

Toluene stabilised with BHT (0.5 g BHT in 1000 ml toluene) 
iApo-12'-lycx)penai (also Itnown as lycopene C2s-aldehyde) standard 
(available from DSM Nutritional Products) 

Apparatus: 

HPLC system with a suitable pump, injector, end integrator 

Column: Stainless steel (200x4 0 mm) 

Stationary please: Nucleosil Si 100 3 pm (Macherey-Nagei or 
equlvatent) 
UVA^SorViS 



HPLC conditions : 
Flow: 

Injection volume: 
Pressure: 
Detection: 
Mobile phase: 



2.0 ml/min 
5.0 Ml 

approx. 135 Isar 
435 nm 
A - hexane 

B - Hexane:TEA (99.9:0.1) (v/v) 
C - H«ane:THF (80:20) (v/v) 
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Gradient: 



Time, mi 


n A% 


B% 


C% 


0 


80 


20 


0 


16 


60 


20 


20 


22 


40 


20 


40 


24.5 


80 


20 


0 



Run lime! approximately 25 mbi 



Standard solution: 

Accurately weigh Ijelween 14.5 and 15.5 mg of (he apo-12'-lycopenal 

standard into a 50-ml volumetric flask. Dissolve in toluene stabilised 
with BHT and make up to volume. Transfer 2 ml of the solution into 
100-ml vohimetrio flasic and add toluene statrilised with BHT to 
volume. 

Sample solution : 

Accurately weigh between 29.0 and 31.0 mg of the sample into a 10- 
ml volumetric flask and dissolve and dilute to volume with toluene 
stabilised with BHT. Put the solution in an ultrasonic bath for 10 min. 

Results : 

The retention time of apo-12 -iycopenal is approximately 14 min. 
The relative retention time of «vx>-12'-lycopenal with reapect to ail- 
trana-lycopene is 1.6. 

Calculation: 

M ..Ml ,,tu\ AsxWsjxIO 

Apo-12'-lycopenai(%)=- — — — — - ■ 100 

AstxWsx2500 

Where: 

As Is the peak area of the sample 
Ast is the peak area of the standard 
Wst is the weight of the standard {mg) 
Ws is the weight of the sample (mg) 

10 is the volume of the volumelric flask in which the sample was 

dissolved (ml) 

2500 is the volume of the volumetric flask in which the stondard 
was dissolved (50 ml) multiplied by dilution (50) 

METHOD OF ASSAY Detennine total lycopenes and ail-lran»(yoopene by HPLC using the 

folk>wing conditions: 

Reaoenta (Note: aN solvents shouki be HPLC-grade): 

Hexane 

Tetrahydrofuran stabilised with 0.025% BHT 
i^J-Ettiyl-diisopropylamine 



I 
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Lycopene standard (punty 95% or higher; available from 
CarotoNatureGmbH) 

A DParatu s: 

Specfrophotometef with a l-cin cuvetto 

HPLC system with a suitable pump, injedor, thefmostated column 

compartment, and integrator 

Column: Two serially-connected two stainless steel 

columns (250x4 0 mm) 
Stationary phase: Nudeosil 300-5, 5 pm (Macherey-Nagel or 

equivalent) 
Oetactor IfV/VISorVIS 



HPLC conditions : 
Flow rate. 
Injection volume: 
Pressure: 

Column temperature: 

Detection: 
Mobile phase: 

Run time: 



0.8 mlAnin 
20pl 

approx. 80 bar 

20" 

470 nm 

0.15% solution of N-ethyl-diisopropylamine in 

hexane (v/v) 

30min 



HPLCetandardsolulion : 

Accurately weigh between 5.5 and 6.5 mg of the lycopene standard 
into a 100-ml volumetric flask. Dissolve in 5 ml of tetrahydrofuran 
staMised wtlh BHT and make up to volume with heacane. This is a 
standard solution for the HPIX: assay. 

Spectroohotometric standard solution: 
Transfer 5 0 ml of the HPLC standard solution into a 100-ml 
volumetric flask and make up to volume with hexane. This is a 
standard solution for the spectrophotom e tric detanranalian of 
lyoopene In the iyoopene standard. 

Sample solution : 

Accurately weigh betv.'een 4 5 and 5.5 mg of the sample into a 100-ml 
volumetric flask. Dissolve in 5 ml of tetrahydrofuran stabilised with 
BHT and make up to volume with hexane. 

SpectroDhotometric detemnination of ivcooene: 
Measure the absort>ance of the spectrophotometric standard solutkm 
in a 1-cm cuvette at the wavelength of maximum absorptkxi 
(approximately 470 nm). Use hexane as the t>lank. 



Calculation : 

- , ,,, Ax 10000 
Cst(m9/I) = -^^ 

\Miere: 

Cst is the lycopene conoentratkm ki the spedrophotometrtc 
standard soiutton (mg/l) 
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A is atisorbanoe at the wavelenglh of maximum absorpBon 



3450isttiespecincabe(»banoft A. of all-frans-lycopene in 

tCIB 



hexane 

10000 is the scaling factor 
HPLC analysis : 

Repeatedly inject 20 pt of the HPLC standard solution Record the 
total peak area of all detected lycopene isomers (exclude the solvent 
peak). Calculate the mean peaic area from repeated injections and 
catculate the lyoopene response factor (RF) according to the formula: 

RF=. ^ 



C8tx20 



Where: 

RF is the response fiactor of lyoopene (AU x Vmg) 

Ast is the mean peak area of all lycopene peaks (AU) 

Cst is the concentration of lycopene in the spectrophotometric 

standard solution (mg/l) 

20 is the dilution factor used in the preparation of the 
spectrophotometric standard solution from the HPLC standard 
solution. 

Inject the sample solution and record the peak areas of lycopene 
isomers. 

Retention times: 



Lycopene isomer 


Relative retf. 
time' 


n'lon Absolute retention 

time tcipprox I 


1 3-c/s-lycopene 


0.6 


14 min 


9-cfs-lycopene 


0.8 


19 min 


AII-/ra/7s-lycopene 


1.0 


22 min 


S-c/s-lyoopene 


1.1 


24 min 



* relative to all-rrans-lycopene 
Calculationa: 

Calculale the content of total lyoopenes aooording to the formula: 

Total lyoopenes xlOO 

RF X Ws 

Where: 

Anms is the peak area of all-frans-lyoopene (AU) 

AsdK. Asefe, and Ai3«it are the peak areas of 5ci^. 9c^, and 13c^ 
lyoopene (AU) 
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Ajha is the peak area of other cfe isomers, if delected (AU) 

0.1 is the volume of the flasit in which the sample was dissolved (1) 
RF is the response factor of lycopene (AU X Vmg) 
Ws is the weight of the sample (mg) 
Calculate the content of all-(nans-lycopene as follows: 

. . , AfransxO.1 .„ 

All - trans - lycopene (%) = x 100 

RFxWt 
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LYCOPENE FROM BLAKESLEA TRISPORA 

New specifications prepared at the 67th JECFA (2006) and published in 
FAO JECFA Monographs 3 (2006). A group ADI of 0-0.5 mg/kg bw for 
synthetic lycopene and lycopene derived from Blakeslea trispora was 
estabSstted at the 6m JECFA (2006). 



SYNONYMS 
DEFINITION 



Chemical names 



CAS. number 
Chemical formula 
Stnictural fbmnula 



Formula weight 
Assay 

DESCRIPTION 
FUNCTIONAL USES 

CHARACTERISTICS 

IDENTIFICATION 
Sdubilitv NtA. 4) 



INS 160d 

Lycopene from Blakeslea trispora is extracted from the fungal biomass 
arMI purHfed by crystallization and filtration. It consists predominantly of 

all-frans-lycopene. It also contains minor quantities of other carotenoidS. 
isopropand and isobutyl acetate are the only solvents used in the 
manufecture. Commerdal lycopene preparations intended for use In 
food are formulated either as suspensions in edible oils or aswatar- 
dispersible powders and are stabilised with antioxidants. 

f ,V^-carotene 

all-frans-lycopene 

(all-E)-lycopene 

(all-E)-2,6.10,14,19,23,27.31-octamethyl- 
2.6,8.10.12,14.16,18.20.22.24.26.d0Klotriacontatridecaene 

502-65^ 



C4oHi 



IS6 




H,C' "CH, 
536.9 

Not less than 95% total lycopenes; not less than 90% all-trsna-lyoopene 

Red crystalline powder 
Colour 



Insoluble in water, freely soluble In chloroform 



Test for camtenoMs 



The colour of the solution of the sample in acetone disappears after 
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Solution in chloroform 

SBfifiHsBUatomattx (Voi. 4) 

PURITY 

OBwrcamtenddg 

Loss on drying (Vol. 4) 
Laad (Vol. 4) 



Residual soJvenis 
(Vol.4) 

METHOD OF ASSAY 



successive additions of a 5% solution of sodium nitrite and IN sulfuric 
add 

A 1% solution is clear and has intensive red-orange colour 

A solulion in heixane shows an absorption maximum at approxImalBly 
470 nm 



Not mora than 5% 

Sae description under METHOD OF ASSAY 
Not mora than 0.5% (40°. 4 h at 20 mm Hg) 

Not more than 1 mg/kg 

Detennine using an AAS/ICPhAES technique eppropriate to the 

specified level. The selection of sample size and method of sample 
preparation may be based on the principles of the methods described in 
Volume 4. 

Isopropanol: Not more than 0.1% 
Isobutyl acetate: Not more than 1.0% 

The HPLC method of assay is suitable for determination of total 
lycopenes (all-frans-lycopene and c/s-lycopene isomers), al\-trans- 
lycopene, and other carotenoids. (Note: the predominant cis isomer 
detected in lycopene from a tris/Mra is 13-c/a-lycopene.) 

Reagents (Note: all solvents should t)e HPLC-grade): 

Acetonitrlle 

^4ethanol 

Acetone 

Hexane 

Methylene chloride 

Lycopene standard (purity 95% or higher; available from Vitatene S.A.) 

Apparatus: 

VIS or UVA/IS spectrophotometer with a 1-cm light path optical cell 

HPLC system with either a VIS or UVA^IS detector or a suHabte diode 
array detector, injector, column oven, and integrator 
Column: Vydac 218 TP54 5 m (4.6x250 mm) or equivalent 



HPLC conditions: 
Mobile phase: 
Flow rate: 
Detection: 
Injection volume: 
Column temperature: 
Injector temperature: 
Run time: 



acatonitrilaftnathanol (40:60) 
1 mlAnin 
470 nm 

10 Ml 

30" 

10* 

ISmin 



Standard solution : 

Weigh accurately about 25 mg lycopene standard into a 1 00-ml 
volumelric flask. Dissolve in 10 ml of methylene dtlofide and add 
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hexane to volume. Pipet 1 ml of ttie above solution Into a SO-ml 
volumetric flask and add acetone to volume. 

Sample solution : 

Prepare as the standaid solution. 

HPLC analysis : 

Chromalograph the standard solution. The retention time of aW-trana- 
iycopene is approximately 11.5 to 12 5 min The relative retention time 
of 13-c/s-lycopene with respect to ali-f/ans-lycopene is 1.25. The relative 
retention times for other carotenoids with respect to all-trsnfr-lycopene 
are 1 .2 for P-carotene and 1 .1 tor y-carotene. 

Record the total peak area of all-liransMycopene and de^lycopene 
isomers and calculate the response factor (RF) for iycopene as foitows: 

PP_ AstxSOOO 
" WstxPst 

Where; 

RF is the response factor for Iycopene (AU mVmg) 

Ast is the total Iycopene (all-frans-lycopene + c/s-lycopene isomers) 
peak area 

5000 is the volume of the volumetric flask in which the standard was 
dissolved (100 ml) multiplied t)y dilutton (SO) 

Wst is the weight of the standard (mg) 

Pst is the purity of the standard expressed as a proportion of 
Iycopene in the Iycopene standard (determined as descrik>ed under 
Standard purity determination ) 

Chromatograph the sample solution and record the following peak 
areas: 

A1 - all-^rans Iycopene 

A2 - total Iycopene (all-trBns-lycopene ■*■ c/s-iycopene isomers) 
A3 - other carotenoids 

A4 - all carotenoMls (aH-trsna-iycopene -i- or»4ycopene isomere * other 
carotenoids) 

Results : 

Calculate the % of total lycopenes, all-trane-lyoopene, and other 

carotenoids as follows: 

T /«y » A2 X 5000 . 

Total iycopenes (%) = ^ — — x 100 

W xRF 

A1 

All-frans-lycopene (%) = — x 100 

A2 

A3 

Other carotenokls (%) = tt x 100 

A4 
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Where: 
W is the sample weigitt (mg) 

RF is the response factor (AU ml/mg) 

5000 is the volume of the volumetric flask in which the standard was 
dissolved (100 ml) multiplied by dilution (50) 

Standard purity determination : 

Accurately weigh about 20 mg of the lycopene standard into a 100-ml 
volumetric flask. Dissolve in 10 ml of methylene chloride and add 

hexane to volume. Pipet 1 ml of the solution into a 100-ml volumetric 
f1asl< and add hexane to volume Measure the absorbance in a 1-cm 
optical cell at the wavelength of maximum absorption (approximately 
470 nm). Use hexane as the blank. 

Calculation: 

Amaxx 10000 
345xWst 

Where: 

Pst is the purity of the lycopene standard calculated as a proportion of 
lycopene in the lycopene standard (Note: Pst equals 1 for a 100% 
pure standard and is less than 1 for a standard wHh purity below 
100%) 

Amax is the ab80il)ance at the wavelength of maximum absoiption 

Wst is the weight of the standard (mg) 

10000 is the volume of the volumetric flask in which lyoopenewas 
dissolved (100 ml) multiplied by dilution (100) 

345 Is the absorptMfy of lycopene in hexane 
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DL-MALIC ACID 



Prepared at the 6/" JECFA (2006) and published m FAO JECFA 
Monographs 3 (2006), superseding specifications prepared at the 
57" JECFA (1999) and published in FNP 52 Add 9 (2001) and 
Cfie Combined Compendium of Food Additive specifications FAO 
JECFA Monographs 1 (2005). An ADI Inof fipedfSod'was 
established at the 13f^ JECFA (1969), 



SYNONYMS 
DEFINITION 
Chemical names 

CAS. number 
Chemical fbmuila 
Stnidural ftxmula 



2-Hydroxybutaneciiolc acid: INS No. 296 

DL-Mallc add, 2-Hydroxybulanadloic add, Hydroj^odnlc add 

6815-15>7 

C4He06 

(\ H)ll 
I 

CtlOH 



Fbmnula weight 134.1 

Assay Not less than 99.0% 

DESCRIPTION Whita or nearly white crystalline powder or granules 
FUNCTIONAL USES Acidity regulator 

CHARACTERISTICS 

IDENTIFICATION 

Sojuy|K(Voi.4) Very soluble in water freely soluble in elhanol 

Meltinu idf.ue (Vol. 4) 1 27 - 1 32* 

Tart far malate (Vd. 4) Passes test 

Test 5 ml of a 1 in 20 solution of the sample, neutralized with 
ammonia TS 
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PURITY 

Fumaricandmaiaieaeid Not more than 1 .0% of liimaric add and not more lhan 0.05% of 
(Vol.4} maleicacid 

Lead (Vol. 4) Not more than 2 mg/kg 

Detennine using an AAS/ICP-AES technique appropriate to the 
Specified level. The selection of sample size and method of 
sample preparation may be based on the principles of the 
mathods dascribad in Voluma 4. 



METHOD OF ASSAY Dissolve about 2 g of the sample, accurately weighed, m 40 ml of 

recanffy bolted and codad water, add 2 drops of phenoiphthalein 
TS and titrate with 1 N sodium hydroxide to the first appearance 
of a faint pink colour which persists for at least 30 sec. Each mi of 
1 N sodium hydroxide is equivalent to 67.04 mg of C4He05. 
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SODIUM HYDROGEN DL-MALATE 



SYNONYMS 
DEFINITION 

Chemical names 

C.A.S. number 
Chemical fomiuia 
Stiudural femuiia 



Prepared at the 67"' JECFA (2006) and published in FAO JECFA 
Monographs 3 (2006). superseding specifications prepared at the 
2^ JECFA (1982) and pubtMied inFNPS2 (1992) and In the 
Combined Compendium of Food Additive Specifications. FAO 
JECFA Monographs 1 (2005). Heavy metals and arsenic 
specifications warn raviaed at the 5r JECFA (2002). An ADi 'not 
apadfiad' was aatatiOsliad attlia2e/^ JECFA (1982). 

Malic acid monosodium salt; INS No. 350(1) 



Monosodlum DL-malate, 2-hydroxybutanedioic add monoaodium 

salt 

58214-38-3 
C4HsNa05 

H 



HO— C— COOH 
H— C— COO^ 



Fomnula weight 



Assay 



156.1 



Not less than 99.0% on the dried basis 



DESCRIPTION Odourtesa white powder 

FUNCTIONAL USES Buffering agent, humectant 
CHARACTERISTICS 
IDENTIFICATiON 

Test tor sodium (Vol. 4) Passes test 

Tart for malate (Vol. 4) Paaaaa toe! 

Test 5 ml of a 1 1n 20 solution of the sample 

PURITY 

Loa«ondnrina<Vol.4> Not more than 2% (1 10*. 3 h) 
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Fumarican^lffff!#?W*l Not more than 1.0% Of fumaric add and not moTB than 0.05% of 
(Vol.4) malelcackJ 

Lead (Vol. 4) Not more than 2 mg/kg 

Determine using an AAS/ICP-AES technique appropriate to the 
specified level. The selection of sample size and method of 
sample preparation may be t>a8ed on Itie principles of ttie 
methods desc ri bed in Volume 4. 



METHOD OF Weigh accurateiy about 1 .5 g of the dried sample and transfiBr 

ASSAY 3 platinum or porcelain crucible of 20 to 30 mm in diameter. 

Heat very gently, and gradually raise the temperature. Continue 
heating for 2 h, and carbonize thoroughly. The heating 
temperature is between 300^ and 400°. at which the crucible 
shows a dull red colour. If a gas burner is used, the flame should 
not contact with the cart)onized mass. After allowing the 
cariMnized mass to oool. dtstntograte wNh a glase rod. and 
transfer the mass and crucible into a beaker. Add 50 ml of water 
and 50 ml of 0.5 N sulfuric add, cover the beaker with a watch 
glass, heat the contents on a water bath fori h. and filter. If the 
filter is coloured, weigh the sample again, and carbonize it 
thoroughly. Wash the beaker, the crucible and the residue on the 
filter paper with hot water untH the washings t)ecome neutral to 
blue litmus paper Combine the washings to the filtrate Titrate an 
excess of sulfuric acid with 0.5 N sodium hydroxide, using 3 
drops of methyl red TS as the indicator. Each ml of 0.5 N sulfuric 
add Is equivalent Id 78.04 mg of CiHsNaOs. 
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SODIUM DL-MALATE 



SYNONYMS 
DEFINITION 

Chemical names 
C.A.S. number 
Chemical formula 

Structural formula 



Prepared at the 67'" JECFA (2006) and published in FAO JECFA 
Monographs 3 (2006), superseding specifications prepared at the 
3(f JECFA (1986) and published in FNP 52 (1992) and in the 
Combined Compendium of Food Additive specifications, FAO 
JECFA monographs 1 (2005). Metals and arsenic specifications 
were revised attheSS^ JECFA (2002). An ADI 'not apedHedi was 
established at the 2r' JECFA (1979). 

Malic acid sodium salt; INS No. 350(ii) 



Oisodium OL-malate, hydroxytHJtanedioic acid disodium salt 

676-46-0 



Hemihydrate: C4H4Na;Ot 1/2 H2O 
Trihydrate: C4H4Na205 3 H2O 



H 

HO— C— COO® 
H— C— coo'-' 



21^ 



9 



n H2C 



Formula weight Hemihydrate: 187.1 

Trihydrate: 232.1 

Assay Not less than 98% arKl not more than 102% on the dried iMnis 

DESCRIPTION Odourless while crystalline powder or lumps 
FUNCTIONAL USES Acidity regulator 
CHARACTERISTICS 

IDENTIFICATION 

Solubility (Vol. 4) Freely soluble in water 

Test for sodium (Vol. 4) Passes test 

Test for malate (Vol. 4) Passes test 

TestSmlofal in 20 solution of the sample 
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PURITY 



ljOMondrvinQfVol.4^ 



Hemihydrate: Not more than 7% (130°, 4 h) 
Trihydrate: 20.5% - 23.5% (130°. 4 h) 



Alkaiinity 



Not more than 0.2% as Na2C03 

Dissolve 1 g of the sample in 20 ml of freshly boiled and cooled 
water, and add 2 drops of phenolphthalein TS. If a pink colour is 
produced, add 0.4 ml of 0.1 N sulfuric acid. The colour of the 
solution disappears. 



Fumaric and maleic acid 
(Vol.4) 



Not more than 1 .0% of fumaric add and not more than 0.05% of 
maleic 8cid 



isaii(Voi.4) 



Not more than 2 mg/kg 

Determine using an AAS/ICP-AES technique appropriate to the 
spedfled level. The setocHon of sample size and method of 

sample preparation may be based on the principles oftiie 
methods described in Volume 4. 



METHOD OF ASSAY Dissolve about 0.25 g of the dried sample, accurately weighed. In 

50 ml of glacial acetic acid, and titrate with 0.1 N perchloric acid, 
determining the endpoint potentiometrically. Each ml of 0.1 N 
perchloric add is equivalent to 8.903 mg of C4H4Na20». 
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TITANIUM DIOXIDE 



Prepared at the 67^ JECFA (2006) arxi published m FAO JECFA 
Mmx)graphs 3 (2006), superseding specifications prepared at the 63^ 
JECFA (2004) and published in FNP 52 Add 12 (2004) and in the 
Combined Compendium of Food Additive Specifications, FAO JECFA 
Monographs 1 (2005). An ADI 'not limitad' was established at the 13l^ 
JECFA (1969). 



SYNONYMS 
DEFINinON 



Titania, CI Pigment white 6, CI (1975) No. 77891, INS No. 171 

Tttankjm dioxide is produced by either the sulfate or the chloride 
process. Processing conditions determine the form (anatase or rutile 
Structure) of the final product. 

In the sulfate process, sulfuric acid is used to digest ilmenite (FeTiOa) 
or Hmenite and titanium slag. Afl»r a aaias of purification steps, the 
isolated titanium dioxide is finally waslied witli water, calcined, and 
micronized. 

in ihe diloride process, chlorine gas Is reacted with a titanium- 
containing mineral under reducing conditions to forni anhydrous 
titanium tetrachloride, which is subsequently purified and converted to 
titanium dioxide either by direct thermal oxidation or by reaction with 
steam in the vapour phase. Alternatively, concentrated hydrochloric 
acid can be reacted with the titanium-containing mineral to form a 
solution of titanium tetrachloride, which is then further purified and 
converted to titanium dioxide by hydrolysis. The titanium dioxide is 
filtered, washed, and calcired. 

Commercial titanium dioxide may be coated with small amounts of 
alumina and/or silica to Improve the technological properlias of the 
product 



CAS. number 
(^nemcai iwiiMa 



13463^7-7 
TiQz 



Fonnula weight 
Assay 



79.88 

Not lass than 99.0% on the dried t)asis (on an aluminium oxide and 
silicon dioxide-firee basis) 



DESCRIPTION White to slightly coloured powder 

FUNCTIONAL USES Colour 

CHARACTERISTICS 
IDENTIFICATION 



Copyrighted material 



52 



(Vol.4) 



Insoluble in water, hydrochloric add, dilute sulfunc add, and organic 
solvents. Dissolves skmrfy in hydrofluoric acid and hot concentrated 

sulfuric add. 



PURITY 

LfiBSonjjiyjQg (Vol. 4) 



Add 5 ml sulfuric acid to 0.5 g of the sample, heat gently until fumes of 
sulfuric add appear, then cool. Cautiously dilute to about 100 ml with 
water and filter. To 5 ml of Ihls dear flNrato, add a few drope of 
hydrogen peroidde; an oiange-ied colour appears irnmediatoly. 



Not more than 0.5% (105*. 3 h) 



iaasaJadSssi^di^) Not more than 1.0% (MXrO on ttie dried basis 



Akaniniumoxidaandfar 
silicon dioxkte 



Water-so<ut)la 
(Vol.4) 



Impurities sdufale in 0.5 N 
hvdrocNcrieadd 



Cadmium 



Lead 



Mereufv (Vol.4^ 



Not more than 2%. either singly or oonilained 
See descriptions under TESTS 

Not more than 0 5%; Not more than 1.5% for producte containing 
alumina or silica. 

Suspend 5 g of the sample in 1 00 ml 0.5 N hydrochloric add and 

place on a steam bath for 30 min with occasional stirring. Filter 
through a Gooch cnidble fitted with a glass fibre filter paper. Wash 
wittt three 10-ml portions of 0.5 N hydrochloric add, evaporate the 
combined filtrate and washings to dryness, and ignite at a dull red 
heat to constant weight. 

Not more than 0.5% 

Proceed as directed under add-soluMe sut^stances (above), using 
water in place of 0.5 N hydrochloric add. 



Notmorethan 2nig/kg 
See desolpHon under TESTS 

Not more than 1 mg/kg 
See deecription under TESTS 

Not more than 1 mg/kg 
See deecription under TESTS 

Not more than 10 mg/kg 
See description under TESTS 

Not more than 1 mg/kg 

■determine using the cold vapour atomic absorption tedviique. Seled a 
sample size appropriate to the specified level 



PURITY TESTS 
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Impurities soluble in 0.S N 
hydrochloric add 



Transfer 10.0 g of sample into a 250-ml beaker, add 50 ml of 0 5 W 
hydrochloric acid, cover with a watch glass, and heat to boiling on a 
hot plate. Boil gently for 15 min, pour the slurry into a 100- to 150-ml 
oentiifuge bottle, and centrifuge for 10 to 15 min, or until undissolved 
material settles. Decant the supernatant extract through a Whatman 
No. 4 filter paper, or ecMvalerit, collecting the filtrate in a 100-ml 
volumetric flask and retaining as much as possible of the undissolved 
matenal in the centrifuge bottle. Add 10 ml of hot water to the original 
tieaker. washing ofF the watch glass with the water, and pour the 
contents into the centrifuge bottle Form a slurry, using a glass stimng 
rod, and centrifuge. Decant through the same filter paper, and collect 
the washings in the volumetric flasl( containing the initial extract. 
Repeat the entire washing process two more times. Finally, wash the 
fiMar paper with 10 to 15 ml of hot water. Cool the contents of the flask 
to room temperature, dihite to vohmw with water, and mix. 

Determine antimony, cadmium, and lead using an AAS/ICP-AES 
technique appropriate to the specified level. Determine arsenic using the 
ICP-AES/AAS-hydride technique. Alternatively, determine arsenic using 
Method II of the Arsenic Limit Test, taking 3 g of the sample rather than 
1 g. The selection of sample size and method of sample preparation 
may tie tiased on the principles of flie methods described in Volume 4. 

Aluminium oxide Reaaents and sample solutions 

0.01 N Zinc Sulfate 

Dissolve 2.9 g of zinc sulfate (ZnS04 THjO) in sufficient water to 
make 1000 ml. Standardize the soiutkm as foiknra: Dissolve 500 mg 

of high-purity (99.9%) aluminium wire, accurately weighed, in 20 ml of 
concentrated hydrochloric acid, heating gently to effect solution, then 
transfer the solution into a 1000-mi volumetric flask, dilute to volume 
with wafer, and mix. Transfer a 10 ml aliquot of this solution into a 500 
ml Erienmeyer flask containing 90 ml of water and 3 ml of 
concentrated hydrochloric ackl. add 1 drop of methyl orange TS and 
25 ml of 0.02 M disodium ethylenediaminetetraacetate (EDTA) Add, 
dropwise, ammonia solution (1 in 5) until the colour Is just completely 
changed from red to orange-yellow. Then, add: 

(a) : 10 mi of ammonium acetate buffer solution (77 g of 
ammonium acetate plus 1 0 ml of gladal aoetu: acMl, dilute to 
1000 ml with water) and 

(b) ; 10 ml of diammonium hydrogen phosphate solution (150 g 

of diammonium hydrogen phosphate in 700 ml of water, 
adjusted to pH 5.5 with a 1 in 2 solution of hydrochloric add, 
then dilute to 1000 mi with water). 
Boil the solution for 5 min. cool it quickly to room temperature in a 
stream of running water, add 3 drops of xylenol orange TS. and mix. 

Using the zinc sulfate solution as titrant, titrate the solution to the first 
yellow-brown or pink end-point colour that persists for 5-10 sec. {Note: 
TNstMratton should be performed quickly near the end-point by 
adding rapidly 0,2 ml increments of the titrant until the first colour 
change occurs; although the colour will fade in 5-10 sec, it is the true 



Antimony, arsenic. 
cadmium and iMd 
(Vol.4) 
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end-point. Failure to observe the first colour change wHI result in an 
incorrect titration. The fading end'^xiint does not oociir at the second 

end-point.) 

Add 2 g of sodium fluoride, boil the mixture for 2-5 min, and cool in a 
stream of running water. Titrate this solution, using the zinc sulfate 
soiution as titrant, to the same fugitive yelow^biDwn or pink end-point 
as described above. 

Calculate the titre T of zinc suHiale solution by the formula: 

T = 18.896 W/V 

wtiere 

l is the mass (mg)of AI2O3 per ml of zinc suMate solution 

W is the mass (g) of aluminium wire 

V Is the mf of the zinc sultate solution consumed in the 

second titration 
18.896 = (R X 1000 mg/g x 10 ml/2)/1000 ml and 
R is the ratio of the formula weight of aluminium oxide to 
ttiat of elemental aluminium. 

Sample Solution A 

Accurately weigh 1 g of the sample and transfor to a 2S0-m\ high^ilica 

glass Erienmeyer flask. Add 10 g of sodium bisulfate (NaHSO^ H2O). 
(Note: Do not use more sodium bisulfate than specified, as an excess 
concentration of salt will interfere wItt) the EOTAttration later on in Itie 
procedure ) Begin heating the flasl< at low heat on a hot plate, and 
then gradually raise the temperature until full heat is reached. 
(CauOon: perfomi this procedure In a well ventilated area. ) Wlien 
spattering has stopped and light fumes of SOi appear, heat in the full 
flame of a Meeker burner, with the flasic tilted so that the fusion of the 
sarnple and sodium bisuHlate ts concentrated at one end of the flaalc 
Swirl constantly until the melt is clear (except for lea content), but 
guard against prolonged heating to avoid precipitation of titanium 
dioxide. Cool, add 25 ml sulfuric acid solution (1 in 2), and heat until 
the mass has dissolved and a clear solution results. Cool, artd diuleto 
1 20 ml witt> water. Introduce a magnetic stir t>ar into the llaak. 

Samote Solution B 

Prepare 200 ml of an approximately 6.25 M solution of sodium 
hydroxide. Add 65 ml of this solution to Sample Solutjon A, while 
stirring with the magnetic stirrer; pour the reniaining 135 ml of the 
allcaii solution into a 500-mi volumetric flask. 

Slowiy, wiii oonalant aflrring, add the aarnple mixture to the alkali 

solution in the 500-ml volumetric flask; dilute to volume with water, 
and mix. {Note: If the procedure is delayed at this point for more than 
2 hours, store the contents of the volumelric flask In a poiyelhylene 

bottle.) Ailovk' most of the precipitate to settle (or centrifuge for 5 min), 
then filter the supernatant liquid through a very fine filter paper. Lat>el 
the fMrate Sample Sokitkm B. 

Sample Solution C 

Transfer 100 ml of the Sample Solution B Into a 500-ml Erienmeyer 

flask, add 1 drop of methyl orange TS, acidify with hydrochloric acid 
solution (1 in 2). and then add about 3 ml in excess. Add 25 ml of 0.02 
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M disodium EDTA, and mix [Note: If the approximate M2O3 content is 
known, calculate the optimum volume of EDTA solution to be added 
by the formula: (4 x % AI2O3) * 5.] 

Add, dropwise, ammonia solution (1 in 5) until the colour is just 
completofy changed from red to orange-y^fow. Then addIO ml each 

of Solutions 1 and 2 (see above) and boil for 5 min. Cool quickly to 
room temperature in a stream of running water, add 3 drops of xylenoi 
orange TS. and mix. If the solution is purple, yellow4)rown, or pink, 
bring the pH to 5,3 - 5 7 by the addition of acetic acid. At the desired 
pH, a pink colour indicates that not enough of the EDTA solution has 
been added, in which case, discard the solution and repeat this 
procedure with another 100 mi of Sample Solution B, using 50 ml, 
rather than 25 ml. of 0.02 M disodium EDTA. 

Procedure 

Using the standardized zinc sulfate solution as titrant, titrate Sample 
Solution C to the first yellow-brown or pink end-point that persists for 
5-10 sec. {Important: See Note under '0.01 Zinc so/fate". ).Thi8 firrt 
titration should require more than 8 ml of titrant, but for more aocurate 
work a titration of 10-15 ml is desirable. 

Add 2 g of sodium fluoride to the titration flask_ boil the mixture for 2-5 
min, and cool in a stream of running water. Titrate tnis solution, using 
the standardteed zinc sulfate solution as titrant, to the same fogitive 
yellow-bnnwn or pink end-point as described above. 

Calculation: 

Calculate the percentage of aluminium oxkle (AijOs) in die sample 
taken by the formula: 

% AI2O3 s 100 X (0.005VTVS 

where 

V is the number of ml of 0.01 N zinc sulfate consumed In 

the second titration, 
T is the titre of the zinc sulfate solution, 
S is the mass (g) of the sample taken, and 
0.005 s 500 ml / (lOOOmg/g » 100 ml). 

8«con dtaaddB Accurately weigh 1 g of the sample and transfer to a 250-ml high-silica 

glass Frienmeyer flask Add 10 g of sodium bisulfate (NaHS04 • HjO). 
Heat gently over a Meeker burner, while swirling the flask, until 
decomposHton and fusion are complete and the melt is clear, except 

for the silica content, ard then cool. ( Caution: Do not overheat the 
contents of the flask at the beginning, and heat cautiously during 
fusion to avoid spattering. ) 

To the cooled melt add 25 ml of sulfuric acid solution (1 in 2) and heat 
carefully and slowly until the melt is dissolved. Cool, and carefully add 
1 50 ml of water by pouring very small portions cio wn the sides of the 
flask, with frequent swirling to avokl over-heating and spattering. AlkMv 
the contents df the flask to cool, and filter through fine ashless filter 
paper, using a 60 degree gravity funnel. Rinse out all the silica from 
the flask onto the filter paper with sulfuric acid solution (1 in 10). 
Transfer the filter paper and its contents into a platinum crucible, dry in 
an oven at 120°. and heat ttie partly covered cnidble over a Bunsen 
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burner. To prevent flaming of the filter paper, first heat Itie cover ftom 
atxwe, and then the crucit)le from t>elow. 

When the filter paper is consumed, transfer the crudble to a muffle 
furnace and ignite at 1000" for 30 min. Cool in a desiccator, and 
weigh. Add 2 drops of sulfuric acid (1 in 2) and 5 ml of concentrated 
hydrofluoric add (ep.gr. 1.15), and careluly evaporate to dryness, first 
on a low-heat hot plate (to remove the HF) and then over a Bunsen 
burner (to remove the H2SO4). Take precautions to avoid spattering, 
especially alter removal of the HF. Ignite at 1000° for 10 min. cool In a 
desiccator, and weigh again. Record the difference between the tiwo 
weights as the content of SiOj in the sample. 

METHOD OF ASSAY Accurately weigh about 150 mg of the sample, previously dried at 105^ 

for 3 hours, and transfer into a 500-ml conical flask. Add 5 ml of water 
and shake unffl a homogeneous, milky suspension Is obtained. Add 30 
ml of sulfuric acid and 12 g of ammonium sulfate, and mix. Initially 
heat gently, then heat strongly until a clear solution is obtained. Cool, 
then cautiously dilute with 1 20 ml of water and 40 ml of hydrochloric 
add, and stir. Add 3 g of aluminium metal, and immediately insert a 
lubber stopper fitted with a U-shaped glass tube while immersing the 
Other end of the U-tube into a saturated solution of sodium 
bicariMnate contained in a 500-ml wkJe-mouth bottle, and generate 
hydrogen. Allow to stand for a few minutes after the aluminium metal 
lias dissolved completely to produce a transparent purple solution. 
Cool to below 50^ In running water, and remove the rubber stopper 
carrying the U-tube. Add 3 mi cf a saturated potassium thiocyanate 
solution as an indicator, cuxl immediately titrate with 0.2 N ferric 
ammonium sulfate until a faint brown cokxif that persists for 30 
seconds is obtained Perform a blank determination and make any 
necessary correction. Each mi of 0.2 N ferrk; ammonium sulfate is 
equhralant to 7.990 mg of TiOi. 
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SYNONYMS 

DEFINITION 

Chemical Names 

CAS. number 
Chemical fomwia 
Structural formula 



Fofmula weight 
Assay 

DESCRIPTION 
FUNCTIONAL USES 

CHARACTERISTICS 

IDENTIFICATION 
SokjbHitv <Vo>. 4) 

Test far caroianoid 

S pectrophotometry 
(Vol.4) 



ZEAXANTHIN (SYNTHETIC) 

Prepared at the dt" JECFA (2006) and published in FAO JECFA 
Monogr^)h8 3 (2006), supersedktg spet^haSons pmft^^ 

JECFA (2004) artd ptMshed in FNP 52 Add 1? (2004) and in the 
Combined CompmitHum of Food Additive Specificanons, FAO JECFA 

ZBexarmi (synOtetk:) was astabS^wd at tha (200^. 



INS No. 161 hO) 

The synthetic all-trans isomer of zeaxanthin is produced by the Wittig 
condenaallon firam synthetic ^tormediates commonly uaad In the 
production of other cerolenoide used in foods. 

(al-E)-1 .1 '-{3.7. 1 2. 1 6-Tetramethyl-1 .3.5.7.9. 11 ,1 3. 15.17- 
octadecanonaene-1 ,18<liyl)tMs^.6,6-trimelhyl^dohexene-3-oq 

3R,3'R-p. 3 -Carotene-3,3'-diol 

144-68-3 

C4oH8a02 




568.9 

Not less than 96% 

Orange-red crystalline powder, with little or no odour 
Colour, nutrient supplement 



Sparingly soluble in chloroform, practically insoluble in water and 

ethanol 

The colour of the solution of the sample in acetone disappears after 
sucoenive addHkms of a $ % eokition of sodium nitrite and 1 N 
sulfuric acid 

An ethanol solution of the sample shows maximum absorption 
between 450 and 454 nm 
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PURITY 



(Vol. 4) 



1 2'-ADo-zeaxanthinal. 
diatoxanthin. parasilo- 
xgnthin 

Triphenvl phosphine 
oxide (TPPO) (Vol. 4) 

Lead (Vol. 4) 



Not more than 02 % (60^ under reduowt pr888ur» for 18 h in Ihe 
presence of PsOb) 

Not more then 2.0% 

See description under METHOD OF ASSAY 

Not more then 1.1 %comt>ined 

See description under METHOD OF ASSAY 

Not more than 0.01% 



Not more than 2 mg/kg 

Oetennine using an AAS/ICP-AES technique appropriate to the 
specffied level. The selection of sample size and method of sample 
preparation may be based on the principles of the methods described 

in Volume 4. 



METHOD OF The HPLC method of assay is designed to determine trans- 

A8SAY zeexanthin, the cfa i oomefs of zeasonlhirw and zeaxanltiln-related 

impurities: 12'-apo-zeaxan(hinal. parasiloxanthin, and diatoxanthin. 
(NOTE; All solvents should be HPLC grade.) 

Standards 

Tnans-zeaxanthin, 12'-apo-zeaxanthinal, and diatoxanthin. 
(AN frans^zeaxanthin, 12'-«po-zeaxanthinal, and diatoxanthin 

available from DSM Nutritional Products, Kaiseraugst. Switzerland. 
Ali-b-a/is-zeaxanthin is also availabte from Fluka, Buctts, Switzerland). 

Standard solutions: 

Solution 1: Accurately weigh 34 to 36 mg of 12'-apo-zeaxanthinal 
and transfer to a 100-ml volumetric flask. Add tetrahydrofuran to 
diseolve the substance and bring to volume. 

Solution 2: Accurately weigh 34 to 36 mg of diatoxanthin and 
transfer to a 100-mi volumetric flask. Add tetrahydroftiran to dissolve 
the substance and bring to volume. 

Working standard: Accurately weigh 69.0 to 71 .0 mg of trans- 

zeaxanthin and transfer to a 100-ml volumetric flask Add 50 ml of 
tetrahydrofuran, 1 ml of standard solution 1 , and 1 mi of standard 
solution 2. Bring to volume with tetrahydrofuran. 

Sample solution: 

Aocurately weigh G9.0 to 71 .0 mg of sample and dissolve in 100 ml of 
tatrahydiofiiran. 

Mobile phase: 

In a 2000-ml volumetric flask containing a small quantity of hexane, 
add 400 ml of ethyl acetate, 20 ml of 2-methoxyethanol, and 2.0 ml of 
AAethyldiisopropylanibie. Bring to volume with hexane. 
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Chromatography anoaratua and conditions: 
Column: Stainless steel: 250 x 4 mm 

Column temperature: 25* 

Stationary phase: Spherisorb Si. 3 |jm or Similar 
Flow: Flow 1.0 ml/min 

Detector: VIS 450 nm 

Injection: 2.0 pi 

Run time: 35 min 

Procedure: 

Inject a 2.0 pi aliquot of \he Working standard and measure the area 
of the peaks for (rans-zeaxanthin, 12'^po-zeaxanthinal, and 
diatoxanthin. inject a 2.0 \A aliquot of the sample solution and 
measure the areas of the peaks for frar7S-zeaxanthin, c/s-lsomers of 
zeaxanthins, 12 -apo-zeaxanthinal. parasiloxanthin, and diatoxanthin 
Typical retention times and relative retention times are shown in the 
teble below. 



Substance 


Relative retention 


Approx. absolute 




time* 


retention time [min] 


frans»Maxanthin 


1.00 


17.7 


ds isomers of 


1.38-1.46 


24.4 - 25.8 


zeaxanthin 






1 2'-apo-zeaxanthinai 


0.46 


8.2 


parasiloxanthin 


0.96 


17.0 


diatoxanthin 


1.16 


20.5 



* in mtallon to trana-naxanlhln 



Calculation: 

Calculate the percentage content of fran»-zeaxanthin in the sampte 
using the equation below: 

, A (^-W(K)'P(B) -100 
Aoii-Ww 

Where: 

A ,s is the peak area of substence to be determined in the 

sample solution 
W(R) is the weight (mg) of substence in the Working 

standard 

P(R) is the purity of substance (0.98 if punty is 98%) in the 

Worldng stendaid 
A (R is the peak area of substence in the Wofldng 

standard 

W (8) is ttie weight (mg) of the sampte in the sample 
solution 

To cateulate the percentage of the oontente of 12'-apo-zeaxanthinal, 

and diatoxanthin use the equation above and the corresponding 
weights and purity for each substance. 
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C/s-isomers of zeaxanthin and parasiloxanthin are not included in the 
standard solutions. However, their absorptivities at the wavelength 
employed in the method are the same as the absorptivity for tsns- 
zeaxanthin. Their percentage contents can therefore be calcuMed 
using the above formula considering their weights to be the same as 
that of (/Bns-zeaxanthin and their purities (P^r)) to be equal to one 
(100%purtly»1). 



Copyrigtited iiiaterial 



61 



WITHDRAWAL OF SPECIFICATIONS FOR CERTAIN FOOD ADDITIVES 

Butyi paro-kyJiwgfbtHZiMte (butyl paraben) and propyl para-hydroxybettzoate (propylparaben) 

The JECFA specifications monographs for butyl para-hydro\yhcnzoatc and propyl para- 
hydroxybenzoate were witbdrawo as bu^l-paraben and propyl-paraben were excluded from the group 
ADI of parabeas by the Committee at flw 67* meeting. 

tihyleue oxide 

The JECFA specifications monograph for ethylene oxide was withdrawn by the Committee at the 67'*' 
meeting, in view of ihc fact that ethylene oxide has never been used as a food additive as such and the 

icnown hazards of ethylene oxide. 
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GENERAL SPECmCATlONS AND CONSIDERATIONS FOR ENZYMES USED IN 

FOOD PROCESSING 

The following general spccitlcuiions were prepaied by the Conunittee at its sixty-seventh meeting (2006) 
for publication in FAO JECFA Mon(\L!raplis 3 (2006). superseding the general specifications prepared at 
the fifty-seventh meeting (/) and published in FAO JbCFA Monographs 1 (2). These specifications were 
originally fMfqMied by the Committee at its twenty-fifth meeting (1) and published in FAO Food and 
Nutrition Pnpor^ No. 19 and No. 31 '2 (4.5) Snh-icqiicni revisions were made by the Committee at its 
thirty-fifth meeimg and published in FAO Food and Nuu-ition Paper No. 52 (6). Additional amendments 
were made at Hbe Gffy-GnX meetiiig and pnblislied in FAO Food and Nutrition Hpa No. 52 Add. 6 (7), 
and at the fifty-tUid meetiiig (S) and partially published in FAO Food andNutritioa Piqier No. 52 Add. 7 

C lassijlcation and nomenclature oj enzy mes 

Enzymes are proteins tliat catalyse chemical reactions. The bn^me Commission of the International 
Union of Biocbemistiy and Molecular Biology (formerly tiie International Union of Biochemistiy) 
claaiified enz>'mes into six main classes: oxidoreductascs. transferases, hydrolases, lyases, isomerases. 
and ligases {10). Based on the Q^pe of reaction catalysed, enzymes are assigned to one of these classes and 
given an Ei^rme Commnskm (EC) number, a systenutic name, and a common name. Other namn aie 
also provided, if available. Engines used in food processing are often referred to by flieir oommoD or 
traditional names such as protease, amylase, malt, or rennet. For enzymes derived from microorganisms, 
the name of the source microorganism is usually specified, Ibr example, "a-amylase from Bacillus 
siiblilis.'^ For enzymes derived from microorganisms modified by using recombinant DNA techniques 
(referred to as recmnhinant-DNA microorganisms or geneticalK modified iiiiLroorganisms). the names of 
both the enzyme source (donor organism) and the production luicroorgamsm are provided, for example, 
'^a-amylase from BactUus Ikka^imnis expressed in Bacliha stdailis." 

EmymepreptffMdons 

Enzymes are used in food proc ess ing as enzyme preparations. An enzyme preparation contains an active 

en/yme fin some instances a blend of Uvo or more enzymes) and intentionally added formulation 
ingredients such as diluents, stabilizing agents, and preserving agents. The formulation ingredients may 
include water, salt, sucrose, soibitol, dextrin, celhilose, or other suitable compounds. Enzyme 
preparations may also contain consiiiucnts of the source organism fi e. an animal, plant, or microbial 
material from which an en^me was isolated) and compounds derived from the manufacturing process, 
for example, the residues of the ftrmentatioa broth. Depending on the application, an enzyme preparation 
may be formulated as a liquid, semi-liquid or dried product. The colour of an enz>'me preparation may 
vary from colourless to dark brown. Some enzymes are immobilized on solid support materials. 

Active components 

Enzyme preparations usually contain one principal enzyme that catalyses one specific reaction during 
food processing. For example, a-amylase catalyses the hydrolysis of 1,4-a-D-glucosidic linkages in 
starch and related polysaccharides. However, some enzyme preparations contain a mixture of enzymes 
that catalyse two or more difterenl reactions in food. Haeh principal enzyme present in an en/yme 
preparation is characterized by its systematic name, common name, and EC number. The activity of each 
en^me is measured usmg an appropriate assay and expressed in defined activity units per weight (or 
volmne) of the preparation. 

Sotute malartab 

Fnzymcs used in food processing are deri\ed from animal, plant, and microbial sources, .\nimal tissues 
used for the preparation of enzymes should comply with meat mspection requirements and be handled in 
acoofdance widi good l^gienic practice. 

Plant material and mkvooiganisms used in the production nS enzyme prqiarations should not leave any 
rendues harmM to Iwalth m the pcoceased finished food under normal conditions of use. 
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Microbial strains used in the production of enzyme preparations may be native strams or mutant strains 
derived from native strains by the processes of serial culture and selection or mutagenesis and selection or 
by ^ ailpUcatioii of recombinant DNA technology. Although nonpathogenic and nontoxigenic 

microorganisms are normally used in the production of enzymes used in food processing, several fimgal 
species traditionally used as sources of enzymes are known to include strains capable of producing low 
levels of certam mycotoxins under fermentation conditions conducive to myootoxin syndiesis {Jl-lSy, 
Enzyme preparations derived from such fungal species should not contain toxioologically significant 

levels ot tnycotoxins that could be produced by these species. 

Microbial production strains should be taxonomically and genetically charactcri/cd and identified by a 
strain number or other designation, ihe strain identity may be included in individual specifications, it 
qjpropriate. The strains should be maintained under conditions that eosuie the absence of genetic drift 
and. when used in the production of cn/ymc preparations, should he subjected to methods and culture 
conditions that are applied consistently and reproducibly Irom batch to batch. Such conditions should 
prevent the introduction of microorganisms that could be the source of toxic and other undesirable 
substances. C ulture media used for the growth of microbial sources should consist of components diat 
leave no residues harmful to health in the processed finished food under normal conditions of use. 

Enzyme preparations should he produced in accordance with good food manufacturing practice and cause 
no increase in the total microbial count in the treated food over the level considered to be aocqrtable tor 
the respective food. 

Substances used in processing and formulation 

Substances used in processing and formulation of enzyme preparations should be suitable for their 
intended uses. 

bi die case of immobilized enzyme prepaiatioiis, leaki^ of active enzymes, siqiport maternds, 
crosslinking agents and/or other substances used in immobilization should be kqit within acceptable 
limits established in the individual specifications. 

To distinguish the proportion of the enzyme preparation derived from the source material and 
manufacturmg process from that conu-ibuted by intentionally added formulation ingredients, the content 
of total organic solids (TOS) is calculaied aa follows: 
%TOS=100-(A+W + D) 

^^ere: 

A = % ash, W " % water and D - % diluents and/or other formulation inpedients. 
Purity 

Lead: 

Not more than 5 mg/kg 

Determine using an atomic absoiptkMi qieetioscopy/inductively coupled atomic-emission 

spectroscopy ( AAS ICP-AES) technique appropriate to the specified level. The selection of the sample 
si/e and the method of sample preparation may be based on die principles described in the 

Conipciiilium of Food Ackiitive Specifications, Volume 4. 

Microbiological criteria: 
SalmomUa qiecies: absent in 25 g of sample 
Total coliforms: not more than 30 per gram 
Escherichia coli: absent in 25 g of sample 
Determine using procedures described in Volume 4. 

Antimicrobial activity: 

Absent in preparations from mioobial sources. 
Other considerations 

Safety assessment of food enzyme preparations has been addressed in a number of publications and 
documents. Patiza ft Foster proirased a decision tiee for delenninmg the safety of mien 
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preparations. Pariza & Johnson (16) subsequently updated this decision tree and included infonnation on 
enzyme preparations denved from rccombinant-DNA microorganisms. Ihc Scicntilic; Lonimilicc on 
Food (17) issued guidelines for the presentation of data on food enzymes. The document includes a 
discussion on cn/\mes from genetically modified organisms including microorganisms, plants, and 
animals. Several micmational organizations, government agencies, and expert groups have also published 
discussion papm or guidelines Oat address safety assessment of food and food tqgredients derived fiom 
rccomhinant-DNA plants and microorganisms (/("i^ ?*^). Certain information in diese documents may be 
applicable to en/>nic preparations derived from recombinant stuirces. 

An overall safety assessment of each enzyme preparation intended for use in food processing should be 
performed. This assessment should include an evaltution of the safety of the production ofganism, the 
enzyme component, side acti\ ities. the manufacturing process, and the consideration of dietary exposure. 
Evaluation of the enzyme component should include considerations of its potential to cause an alleigic 
reaction. For enzyme prepurations from recombinadt-IM<lA micmorgiminH, llie Mowing sbodd also be 
considered: 

1. The genetic material introduced into and remaining In the production microorganism should be 
characterized and evaluated for function and safety, including evidence that it does not contain genes 
encoding known virulence factors, protein toxins, and enzymes involved in the synthesis of 

mycotoxins or other toxic or undesirable substances 

2. Rccombinant-DNA production microorganisms might contain genes encoding proteins that 
inactivate clinically useful antibiotics. Enzyme preparations derived from such microorganisms should 

contain neither antibiotic inactivating proteins at concentrations that would interfere with antibiotic 
treatment nor transformable DNA that could potentially contribute to the spread of antibiotic 
resistance. 

1 . Evaluation of certain food additives and contam/nanfs (Fifty-seventh report of the Joint 
FAO/WHO Expert Committee on Food AddlUves). WHO Technical Report Seriee, No. 909. 
2002. 

2. Combined compendium of food additive spedScaUons. vokme f-3. FAO JECFA Monographs 
1.2005. 

3. Evaluadon of certain food additives and contaminants (Twenty-fifth report of the Joint 
FAO/WHO Expert Committee on Food Additives). WHO Technical Report Series, No. 669, 
1981. 

4. SpecificaffOttS for klenUty and purity of food additives (carrier solvents, emulsifiers and 
stabilizers, enzyme prepamUons, flavouring agents, food colours. siveetonMiy agents; and 
other food additives). FAO Fbod and Nutrition Paper, No. 19, 1961. 

5. Specifioaflom for UteManBty and purity offoodatUHSvaa. FAO Food and NuMion Paper, No. 
31/2. 1984. 

6. Compendium of food adbH^ra apedScaUom, addendum 1. FAO Fbod and NutrtUon Paper. No. 

52. 1992. 

7. Compendium of food additive specifications, addendum 6. FAO Food and Nutrition Paper, No. 
52, Add. 8. 1986. 

8. Evaluation of certain food additives and contaminants (Fifty-thW report Of the Joint FAO/WHO 
Expert Committee on Food Additives). WHO Technical Report Series, No 896, 2000. 

9. Compendium of food additive specifications, addendum 7. FAQ Food and Nutrition Paper, No. 
52, Add. 7. 1969. 

10. Intem aU onal Union of Biochemistry and KMaeular Biology. Enzyme nomenclature. 
Recommendations of the Nomencialure Committee of the International Union of Biochemistry 
and Molecular Biology on the Nomenclature and Classification of Enzymes by the Reacliona 
they Catalyse fhHD://toww.cham.omui.ac.ukflubmb/an2wna/. aoeeasad 20 July 2008). 
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11. Pariza MW, Foster EM. Determining the safety of enzymes used in food processing. Journal 
cfFoodPntBeBon, 1983, MrASS^Wa. 

12. Barbesgaard P, Heldt-Hansen HP, Diderichsen B. On the safety of y^gaigMlUsoifyzaa: a 

review. Applied t\^icrobiology and Biotechnology. 1992, 36:569-572. 

13. van Dijck (>WM, Selten GCM, Hampankia RA. On the safety of a now ganaraition of OSM 
Aspergillus niger enzyme producdon abvinB. Regulatory Toxicology and Phamiaeohgy, 2009, 
38:27-35. 

14. Blumanthal CZ. Production of toxic metabolites in Aspergillus niger, Aspergilhis oryzae, and 
TtUhodOfma reesei: justification of mycotoxin testing in food grade enzyme preparations 
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ANALYTICAL METHODS 

The following analytical methods were prepared hy the Committee at the 67* meetini;. for inclusion ID 
the publication of volume 4 of the Combined Compeodhim of Food Additive Specifications. 

Norbixin - dclermiiMdoa by HPLC - is refened to in the speciflcatioos monographs for the Annatio 

extracts. 

Tiiphenylpliosphine oxide - determination by HPLC - is referred to in the specifications 
moaognqibs for the Annatio extracts and in the specifications nionognq)h for zeaxanthin (synthetic). 

SU^ylococcus aureus - direct plate count method for isolation and identification. This method was 
prepared to allow tcstin;.' oi' the limit for Sraphylororcu^ aureus spp includcil in the specifications 
monograph for lysozynic hydrochloride. The method for has been edited after llie meeting to include 
additional infonnation peitiiwnt to detection and identification (sf S^tg^ococcns aureus. 



NORBIXIN 

Deterrrtine by HPLC using the following: 



DifnethyNbrmsfnidB 

Acetonitrile 
0.1 M NaOH 



Acetic acid 

Norbixin (purify 99 % or higher; prepare according to the procedure in Scotter et ai (1994, 
1996) as it Is not cunnently available commercially) 

Note: a// solvents should be HPLC-grade 

Apoarattis: 

HPLC system with a suitable pump, injector, and integrator 

Column: Stainless steel; 250 x 4 6 mm 

Stationary phase: Mixed C8/C18 bonded phase, 5 pm or similar 

Detedon UV/visible 

HPLC conditions : 

Column temperature: 35* 

Mobile phase: Isocratic 65 % Solution A; 35 % Solution B 

Solution A: acetonitrile: Solution B: 2 % acetic add (v/v) 

Flow rate: I.Oml/min 

Injection: 10 pi 

Detection: 460 nm 

Run time: 40 min 
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Mole: Thenten^UmBoftiorlmdnisappnadmaMylOn^ 



Procedure: 



Standard solution: Weigh accurately about 25 - 50 mg of the norbixin standard and dissolve 
in 5 ml of 0.1 M NaOH solution. Transfer quantitatively to a 50 ml volumetric flask and dilute 
to volume wHh metlianol. 



Sample soluUon: 

0#«oftiMB sampfos.- VVMgh aoourataly about 25 - SO mg of the sa^ 

ml of dimethyiform amide TransfBrqiMmlNallvely loB 50 ml volumeMcllaskan^ 
volume with acetonitrile. 



Water-soluble samples: Weigh accurately about 25 - 50 mg of the sample and dissolve in 5 
mi of 0.1 M NaOH solution. Transfer quantitativeiy to a 50 ml volumetric flask and dilute to 
volume with methanol. 

Caicuiation: 

Norfalxin(%)= ^^^^^^^^ xloo 
AstxW* 



Where: 



As is the peak area of the sample solution 

ASt is the peak area of the standard solution 

PSt is the purity ofthe standard expreaaed as a proportion of 

Norbixin in the norbixin standard (for ttxampla, 0.99 if the Standard 18 99% pure) 
WSt is the weight of the standard (mg) 
Ws is the weight of the sample (mg) 



References: 

Scotter. M.J.: Wilson, L.A.; Appleton, Q.P. & Castle, L. Artalyais oiAnnatto (Bixa orellana) 
food cotouring formulations. 1. J. Agrlc. Food Chem. 1998. 46. 1031-1038. 

Scotter, M J ; Thorpe, S.A.; Reynolds, S L : Wilson, LA. & Strutt. P.R. Characterisation of the 
pnncipal colouring components ofAnnatto using high performance liquid chromatography 
wilhpnoMMemiyileMon. Food Addtt. Conlam. 1994. 11, 301-315. 
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TRIPHENYLPHOSPHINE OXIDE 

Determine by HPLC using the following: 

Reagents 

Hexane 

Isopiopanol 

Tetrahydrofuran (THF) 

Triphenylphosphine oxide (TPPO) (purity 99% or higher; ACROS 14043-0250 or equivalent) 

Note: 80 Solents shoM be HPLC-grade 

Apparatus : 

HPLC system with a suitable pump, injector, and integrator 

Column Stainless steel; 150 x4.6 mm 

Stationary phase: Supeicosil LC-Si, 5 \im or similar 
UV 



HPLCoondifiBns! 

Column temperature: 20' 

Mobile phase: lsopropanol:hexane (1 :24 v/v) 

Flow rate: 1 .5 ml/min 

Injection: 50 pi 

Detection: 210 nm 

Runtime: lOmin 

Note: The rBterOion time of TPPO is af^xknaMy 8.1 min 

Procedure: 

Standard solution: Weigh accurately about 10 mg of the TPPO standard and dissolve in THF. 
Transfer quantitatively to a 1 000-rol volumetric flask and dilute to volume with THF. 

Sample solution: Accurately weigh about 1000 mg of the sample and dissolve in THF. 
Transfer quantitatively to a lOOHfnl volumetric flask and dilute to volume with THF. 

Calculation: 



WPOi%)=^'^ ""^^ xlOO 
* ' AstxWsAlQOO 



Where: 

At '» the peak area of the sample solutkm 

Ast is the peak area of the standard solution 

Pst is the purity of the standard expressed as a proportion of 

TPPO in the TPPO standard (for example, 0.99 if the standard is 99% pure) 

Wst is the weight of the standard (mg) 
Ws is the weight of the sample (mg) 
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STAPHYLOCOCCUS AUREUS - Direct plate count method 

Note.* This method Is suUtAlBlbrthe me^ysts In whteh mors tfwn 100 S. atMWs ooffB»f; may 

be expected. If the analyst suspects that the number of S aureus cells is below (Ms /ftnlf, 
U\en the MPN method should be used. If unknown, both procedures can be used. 

Eqiripmant and matBrtals 

1. Drying cabinet, laminar airflow cr a weil-ventilatod room ttiat is fiee of dust and draft wHh 
microbial density of the air in worfdng area not axoeading IS ookmies per plato during a 

15-minute exposure. 

2. Petri dishes , plastic (15 x 90 mm) or glass (15 x 100 mm ) 

3. Pipets. 1 , 5, and 10 ml, graduated in 0.1 mi unAs 

4. Incubator, 35 ± r 

5. Stenle bent glass streaking rods or hockey stick, 3-4 mm diameter. 15-20 cm long with an 
angled spreading surface 45-55 mm long 

6. Coiony counter, darlc-field, Quebec or equivalent, with suitabte light source and grid plate. 

7. Tally register 

8. Sterile test tuties (13x100 mm) 
Madia and reagents 

1 . Trypticase (tryptone) soy agar (TSA) 

2. Balrd-Parker medium 

3. Sterile coagulase plasma (rabbit) with EDTA 

4. Lysostaphin solution 

5. Hydrogen peroxide ( 3%, v/v) 

6. TohJidine triue-deoxyrlbonucleic (DNA) acid agar 

7. 0.02 M phosphate-saline buffer containing 1% NaCI 

8. Trypticase (tryptic) soy broth (TSB) containing 10% NaCI and 1% sodium pyruvate 

9. Paraffin oil, sterile 

10. Phenol Red Carbohydrate Biotti 



Samnlft Manaiatlon 

Under aseptic conditions, prepare serial dilutions of sample by transferring 10 ml of previous 
dilution to 90 (Tii of diluent using separate (ripels. Avoid sample foam. Shake all diulions 25 
times in 30 cm (1 ft) arc within 7 seconds. 

JSfilatiSZD 

For each dilution to be plated, asepticaily transfer 1 ml sample suspension to 3 plates of 
Bakd-Parker agar, distributing 1 mi of Inoculum equNaUy to 3 plates (e.g., 0.4 ml. 0.3 mi, and 
0.3 ml) Spread inoculum over surface of agar plate, using sterile bent glass streaking rod. 
Retain plates in upright position until inoculum is absorbed by agar (about 10 min on properly 
dried plates). If inoculum Is not readily adsorbed, piece plates upright in inculMrtor fx about 1 
h. Invert plates arxl Incubate 45-48 h at 35^ Select plates containing 20-200 colonies, unless 
only plates at lower dilutions (>200 colonies) have colonies with typical appearance of S. 
aureus. Colonies of S. sumiis are circular, smooth, convex, motet, 2-3 mm In diameter on 
uncrowded plates, gray to jet-black, frequently with light-colored (off-white) margin, 
surrounded by opaque zone and frequently with an outer clear zone; colonies have buttery to 
gummy consi^ency when touched with inoculating needle. Occasionally from various foods 
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and dairy products, nonlipolytic strains of similar appearance may be encountered, except 
that surrounding opaque and clear zones are absent. Strains isolated from frozen or 
desiccated foods that have bwn stored for extended periods frequently develop less black 
coloration ttian ^cal colonies and may have rough appearance and dry texture. 

Enumeration 

Count and record colonies. If several types of colonies are observed which appear to be S. 
aureus on selected plates, count number of colonies of each type and record counts 
separately. When plates of the lowest dilution contain <20 colonies, these may be used, if 

plates containing >200 colonies have colonies with the typical appearance of S aureus and 
typical colonies do not appear at higher dilutions, use these plates for the enumeration of S. 
aureus, but do not count nontypical colonies. Select > 1 colony of each type counted and test 
for coagulase production. Add number of colonies on triplicate plates represented by 
colonies giving positive coagulase test and multiply by the sample dilution foctor. Report this 
number as number of S. aureuslg of food tested. 

idenlHicatiQnQfS.fliinBMS 

a. Coagulase test 

Transfer suspect S. aureus colonies into small tubes containing 0.2-0.3 ml TSB 
containing 10% NaCI and 1% sodium pyruvate broth and emulsify thoroughly. 
Inoculate agar slant of suitable maintenance medium, e.g., TSA, with ioopful of TSB 
suspension Incubate TSB culture suspension and slants 18-24 h at 35°. Retain slant 
cultures at room temperature for ancillary or repeat tests in case coagulase test 
results are questionable. Add 0.5 ml reconstituted coagulase plasma with EDTA (B^, 
above) to the TSB culture and mix thoroughly Incubate at 35" and examine 
periodically over a 6 h period for clot formation. Only firm and complete clot that stays 
in place when tube is ttited or inverted is oonsklefed podHve for $. aureus. Partial 
clotting, formerly 2+ and 3+ coagulase reactions, must be tested further (fiortllis 
method see: Sperber, W.H. and Tatini, S.R. 1975. Interpretation of the tube 
coagulase test for identification of Staphyfocoocua aureus. Appl. Microbfoi. 29:502- 
505). Test known positive and negative cultures simultaneously with suspect cultures 
of unknown coagulase activity. Stain all suspect cultures with Gram reagent and 
observe mhmscopfoally. A latex agglutinatkNi test (AUREUS TEST™. Ttfeum Corp., 
Taipei, Taiwan) may be substitulad for the coagulase test if a mora rafM procsdura is 
desired. 

Anellarv Mentirkiatton taste 

a. Catalase test 

On a clean glass slide or spot plate, emulsify growth from TSA slant in 3% hydrogen 
peroxide. Production of gas bubbles shows a positive reaction. Include known 
positive and negative cultures. 

b. Anaerobic utilization of glucose 

Inoculate tube of Phenol Red Carbohydrate broth containing glucose (0 5%). 
Immediately inoculate each tube heavily with wire loop. Make certain inoculum 
reaches bottom of tube. Cover surfeca of agar with layer of sterile parafRn oil at least 
25 mm thick. Incubate 5 days at 35*. AcM is produced anaerobicaliy If indicator 
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Changes to yellow throughout tut>e, indicating presence of S. aureus. Run controls 
simultaneously (positive and negative cultures and medium controls). 

c. Anaerobic utifizatfon ofmanniM 

Repeat b, above, using mannitol as carbohydrate in medium. S. aureus is usually 
positive but some strains are negative. Run controls simultaneously. 

d. Lysostaphin sensitivity 

Transfer isolated colony from agar plate with inoculating loop to 0.2 ml phosphate- 
saline buffer, and emulsify. Transfer half of suspended cells to another tube (13 x 100 
mm) and mix with 0.1 ml phosphate-saline buffer as control. Add 0.1 ml lysostaphin 
(dissolved in 100 ml of 0 02 M phosphate-saline buffer containing 1% NaCI for a final 
concentration of 25 ^g lysostaphin/ml) to original tube. Incubate both tubes at 35° for 
not more than 2 h. If turbidity clears in test mixture, test is considered podlive. If 
dearing has not occuned in 2 h, test Is negative. 5. aureus is generaly positive. 

e. Vmnnostabh nuctoase prodvcSon 

Uris test is claimed to be as specific as the coagulase test but less subjective, 
tiecause it involves a color change from blue to bright pinl<. It is not a substitute for 
the coagulase test but rather is a supportive test, particularly for 2+ coagulase 
reactions. Prepare microslides by spreading 3 ml toluidine blue-deoxyribonudeic acid 
agar on the surfece of each microscope slide. When agar has solidified, cut 2 mm 
diameter wells (10-12 per slide) in agar and remove agar plug by aspiration. Add 
about 0.01 ml of heated sample (15 min in boiling water bath) of broth cultures used 
for coagulase test to well on prepared slide. Incubate slides in moist chamber 4 h at 
35°. Development of bright pbik halo extending at teast 1 mm from periphery of well 
indicates a positive reaction. 

Characteristics 

Some typical characteristics of 2 species of staphylococci and the micrococci, which may be 
helpful In their identtRcaUcn. are Isted in Table 1. 



Table 1. Typical characteristics of S. aureus. S. apkltmii^ and microoooci'*' 



& SPfrfwniMKs Micfococci 



Catalase activity * 

Coeguiase production '•• 

Thsrawnudease production * 

Lysostaphin sensitivity ♦ 
Anaerobic utilization of 

glucose * 



' *, IMost (90% or more) strains sre posHive; -, most (90% or more) strains are 
negative. 
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MPNnwttiod 

Note: The most probable number (MPN) meffiod is recommended for routine sun/eillance of 
products in which small numbers ofS. awm» an expected and bi foods expected to contain 
a targe population of competing ^)edes. 

A. Equipment and materials -Same M for Direct Plato Count Method. 

B. Media and reagents - Same as for Direct Plate Count Method Also required, Trypticase 
(tryptic) soy broth (TSB) containing 10% NaCI and 1% sodium pyruvate. 

C. Preparation of sample - Same as for Direct Ptate Count Method. 

D. Determination of MPN 

inoculate 3 tuties of TSB containing 10% NaCf and 1% sodium pyruvate with 1 mi portions of 

decimal dilutions of each sample. Highest dilution must give negative endpoint. Incubate 
tubes 48 ± 2 h at 35°. Using 3 mm loop, transfer 1 loopful from each tube showing growth 
(turbidity) to plate of Baird-Parker medium with properly dried surface. Vortex-mix tubes 
t)efore streaking if growth is visible only on bottom or sides of tubes. Streak inoculum to 
obtain isolated colonies. Incubate plates 48 h at 35" From each plate showing growth, 
transfer at least 1 colony suspected to be S. aureus to TSB broth (see C of Direct Plate 
Count Method above). Continue procedure for identification and confirmation of S. aureus 
(see D of Direct Plato Count, atwve). 
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Media and reagents 

Media 

Balrd-ParicwMtdlum 

Tryptone: 10 g 
Beef extract: 5 g 
Yeast extract: 1 g 
Sodium pyruvate: 10 g 
Glycine: 12 g 

Lithium chloride 6H20: 5 g 
Agar: 20 g 

DistHledwatenllNre 

Autoclave 15 min at 121*. Final pH, 7.0 ± 0.2. If desired for immediate use. maintain metted 

medium at 48-50" before adding enrichment Othenwise, Store solidified medium at4 ± 1* up 
to 1 month. Melt medium l>efore use. 

Trypfleaae (Tryptic) Soy Agar 

Trypticase peptone: 15 g 
R^ne peptone: 5 g 
NaCI: 5 g 
Agar: 15 g 

Distilled water llltre 

Heat witi) agitation to dissolve agar. Boil 1 min. Dispense into suitable tut>es or flasks. 
Autoclave 15 min at 121*. Final pH, 7.3 1 0.2. 

Toluidine Blue-DNA Agar 

Deoxyribonucleic acid (DNA): 0.3 g 
Agar: 10 g 

CaCl2 (anhydrous): 1.1 mg 

NaCI: 10 g 

Toluidine blue 0: 83 mg 

Tris (hydroxymettiyl) aminomethane: 6.1 g 

Distilled water: 1 litre 

Dissolve Tris (hydroxymethyl) aminomethane in 1 liter distilled water. Adjust pH to 9.0. Add 
the remaining ingredients except toluidine blue O and heat to boiling to dissolve. Dissolve 
toluidine triue O in medium. Dispense to rubtter-stoppered flaslcs. Sterilization te not 
necessary if used immediately. The Sterile medium is stat)le at room temperature for 4 
months and is satisfactory after several melting cycles. 
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RBaoente 

Lysostaphin solution 

Dissolve 2.5 mg of lysostaphin in 100 ml of 0 02M phosphate-ealne buffer containing 1% 
NaCI to a final lysostaphin concentration of 25 pg/ml. 

0.02 M Phocptato BufUM* (pH 7.3-7.4) 

Stock Solution 1 

Sodium phosphate dibasic anhydrous: 28.4 g 
Na2HP04 (anhydrous; reagent grade) 

NaCI: 85 g 

Distilled water 1 1ttre 

Stock Solution 2 

Sodkjm i ^iosptiate monoteaic monohydiata: 27.6 g 
NaH2P04.H30 (monoliydrata; reagent grade) 

NaCI: 85 g 

Distilled water: 1 litre 

To obtain 0.02 tA phospliate^Hiffered saline (0.85%). make 1:10 dilutions of each stock 
soiutkm. For example: 



Stock solution 1 


50 ml 


Stock solution 2 


10 ml 


Distilled water 


450 ml 


Distilled water 


90 ml 


Approximate pH. 8.2 


Approximate pH. 5.6 



Using a pH meter, titer diluted solution 1 to pH 7.3-7.4 by adding about 65 ml of diluted 
solution 2. Use resulting 0.02 M piiosphate saline buffer solution in the lysostapiiin 
susceptlbMtyteston S. aureus. 

Note. Do not titer 0.2 M phosphate buffer to pH 7.3-7.4 and then dilute to 0.02 M strength. 
This resuHs in a drop in pH of approximately 0.25. Additkm of 0.85% saR after pH adjustment 
also results in a drop of approxiiraleiy 02. 
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Annex 1: Summary of recommendations from the 67 JECFA and 
further information required 

Toxicological recommendations and information on specifications 

1. Food additives and ingredients evaluated toxicologically or assessed for dietary 
exposure 



Food additive 


Specifi- 
cadons* 


Acceptable daily intake (ADI) and otiier toxicological 
recommendatioiu 


Annatto Extracts 


R 


ADI for bixin of 0-12 mg/kg bw 

Applicable tu the following Annalto extracts, provided (hey comply 
with the respective specifications: 

- solvent-extracted bixin (>85 % bixin, <2.5% norbixin) 

- aqueous processed bixin (>25 % bixin. <7% norbixin) 

Does not apply to oil-processed bixin (>10 % bixin) 

Group ADI for norbixin and its sodium and potassium salts of 0- 
U.6 mg/kg bw (expressed as norbixin) 

Applicable to the following Annatto extracts, provided they comply 
with the respective specification; 

- solvent extracted norbixin (>85 % norbixin) 

- alkali processed norbixin, acid precipitated (>35% norbixin) and 
not acid precipitated ( >l 5 % norbixin) 

In re-evaluating the studies of toxicity with solvent-extracted bixin 
(92% bixin) and solvent-extracted norbixin (9 1 .6% norbixin) and in 
light of the additional compositional data, the Committee considered 
that AOIs could be allocated to these pigments, based on the studies 
conducted on the extracts. 

The Committee established an ADI for bixin of 0-12 mg/kg bw on the 
basis of the NOEL of 1 3 1 1 mglig bw per day from a 90-day study in 
male rats fed an extract containing 92% bixin, corrected for pigment 
content and applying a safety factor of 100. 

The Committee established a group .\D\ for norbixin and its sodium 
and potassium salts of 0 0.6 mg kg bw (expressed as norbixin) on the 
basis of the NOEL of 69 mg lcg bw per day from a 90-day study in 
male rats fed an extract containing 9 1 .6% norbixin, corrected for 
pigment content and applying a safety factor of 100. 
Based on compositional data and toxicological data on aqueous 
processed bixin and alkali-processed norbixin (acid precipitated), the 
Committee concluded that the use of these annatto extracts as sources 
of bixin or norbixin would not raise safety concerns, provided that they 
complied with the relevant specifications. Accordingly, the ADIs given 
above could be applied to bixin and norbixin derived from these 
annalto extracts. 

The Committee noted that the pigment in alkali-processed norbixin (not 
acid-precipitated) consists of sodium or potassium salts of norbixin and 
that compositional data on this extract, complying with the 
specifications, did not raise safety concerns. Consequently, the 
Committee concluded that the group ADI for norbixin and its sodium 
and potassium salts is applicable to norbixin salts from this source. 
As no NOEL could be identified for oil-processed bixin and no 
compositional data were available, the Committee decided that the 
above evaluation could not be applied to this extract. 



80 







Assumiiig all annatto derived pigment were bixio, the estimated intake 
would amonnt to approximately 0.2% of die ADI (0-12 mg/kg bw). 

Assuming all unnatto (Jcri\ cd pigmirnt were noibixin, Ihc estimated 
intake would amount to approximately 4% of the ADI (0-0.6 m^kg 
bw). 

Specifications have been established fisr all extracts which are covered 
by the established ADIs, and tentativB ijiecificatioos for oil-prooessed 
bixio. 


Lyeopene (ayndietie) 


N 


The Committee established an ADI of 0-0.5 m(>/kg bw for synthetic 
lycopene on the highest dose of 50 mg kg bw per day tested m 
the ]04-weelt study in rats (at which no adverse effects relevant to 
humans were induced), and a safety factor of 100. This ADI was made 
into a groap ADI to include lycopcnc from Blakeslea trispora, which 
was also under consideration at the present meeting and was considered 
to be toxicologically equivalent to chemically synthesized lycopene. 

The estimate of high exposure (greater than 95tb percentile) of 30 
mg/peison per day, equivaleat to 0.5 logflii bw per dqr, iriricb ii^ 
background exposure phisadditfaMinlexponinfioiD food additive ocei, 

is compatible w ith the ADI. 


Lycopcnc fiwn 
Blakeslaatrispora 


N 


Lycopene from Biakedea trispora is oonsideied to be toxicologicaUy 
equi^nikat to chemicany syndiiesized lycopene, for whidi an ADI ofO- 

0.5 mglcv; hu \>.as established This was given further credence h> the 
negative results obtamed lor lycopene Crom B. Iru^mra in two tests lor 
genotoxicity. and the absence of adveiM eflbcts in a short-term toxicity 
study considered at the present meeting. The ADI for s>'nthctic 
lycopene was therefore made into a group ADI of 0-0.5 mg/kg bw 

The exposure estimate is tbe same as fiorsyndutictycopene. 


Natamycin 
(aka pimaricin) 
(exposure assessment) 




The data as a wliole, including estimations based on GtMS Food 
Consumption Cluster Diets and calculations for OOOMBers with a high 
intake and children, confitm the results of the asaeaammt made by tbe 
Committee at its fifty-seventh meeting and show that the eturent ADI 
of MU BgAg liw ta mdOidy to be MCMdtiL 


Propyl purfMn 

(aka propyl pan- 
faydioRybeimMte) 


W 


In view of Itie adveree eflbcis in flule iMs, iwepyl parabea propyl ^ 

hydroxybenzoatc) should be eicluded from the group ADI for the 
parabens used in food. This conclusiuu ^vas reached on the grounds 
that the group ADI was originalK set on a NOEL of 1000 mg/kg bw 
per day for a difTereot toxicological end-point — growth depression — 
taken from tfie range of slodies then available fbr the methyl, ethyl and 
prop;. 1 p.lrahon^ Propyl paraben has shown adverse effects in tissues of 
reDrt>ijucliv e orvians in male rats at dietarv do&c^ of down to 10 msv'kfi 
bw per day, which is w ithin the range of die gionp ADI (0-10 ngfltg 
bw), with no NOEL yet identified. 

The Specifications for propyl paraben were wididrawn. 

ThofTonp ADI of 0-10 mg/kg bw for the mm of methyl ud ethyl 
ertera of p-hydroxybcwile mM WM mlntilnod. 



*N:new«pecifictrtioni p icpMcd;R;cMiting»pec i fi c alio D »ieviKd; Wiqiecificeli^ 
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2. Food addttivM coiwlctered for specifications only 







Acetylalwl oxidized starch 


K 


Annatto extracts (oil processed bixm) 


R.T 


But\ l p-hyaroxybcnzoate(ou^lpwaoen) 


w 


Caroh hcun eum 


K,T 


Carob bean gum (clantied) 


N,T 


Hthyleno oxide 


W 


(iuur gum 


R,T 


Guar gum (clanficd) 


N.T 


DL-Malic acid and its calcium and sodium sails 


R 


Mallilol 


R 


Thannundkntide 


R 




R 



'N rK-\<. spedficalioaB prepared; R: eadsliiig specificsdons leviaed; T: tentative specifications; W: specificatiom 

withdrawn. 
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3. Food oonlinilraiito ovalualBd toKlcologically 



IMjCMriinriMat 




Aluminium ( from all 
sources includiAg food 
iddilim) 


The CiMtniiiitL-e established a PTW I for Al of 1 mg/kK bw, wlucb tpfdies tO all 

aluminium Lomfwunds in including additives. 

The previously established ADls and PTWi (ot aluminium compounds were 
wilfadnnviL 

The ConuniiiM concluded that alumiiiiiiin oompoundi have the potential to tSBect ibe 
reproductive system and developing nervous system at doses lower than those used in 
establishing the previous PTWi and dKiefoie revised the PTWL 

The availd?le studies have many timitations and are not idequate ftrr defining die 

dose response rehitionships. The Committee therefore based its e\, Munition on the 
combined evidence from several studies. The relevance of studies mvolving 
adniiHirtradon of ahminium compounds by gavage was unclear beeaaae die 

toxicokinetics following cavaec were expected to differ from toxicokinetics following 
dieuiA administration, and these gavage studies generally did not report total 
aluminium cxposiu^c including basal levels in the feed. The studies conducted with 
dietary administration of aluminium comiiounds wen considered most appropriate for 
the e^^oalKHL The toweat U>EI^ fiir Al in a lange of diffisient dietary studies io 
mke, iHs and doga were In the lange of 50-75 mg/kg bw fwr day. 

The Committee applied an uncertaint>' factor of 10O rn ifu- Imver end of this range of 
LOKLs (50 mg Al kg bw per day) to allow for inter- and iiiira-species differences. 
There are deficiencies in the database, notably the absence of NOi 1 s in tlie mqodty 
of the studies evaluated aixl the absence of kmg-term studies on the relevant 
toxicological end-points. These deficiencies are counterbalanced by the probable 
lower bioavaibbility of the less soluble .iluminium compounds present in food. 
Overall, it was eouddered appropriate to apply an additional uncertamty fiactor of 3. 
The Committee ocnfinDed that the lesultntg healdt-besed guidance vahie should be 
expressed aa a PTWI, because of the potential for bioaccumulatioiL 

The G)mmittee noted that the PTWI is likely to be exceeded to a large extent by some 

population groups, particularly children, who regularly consume foods that include 
aluminium-containing additives. The Committee also noted that dietary expoame to 
Al is expected to be veiy high for infants fed on soya-based fonnula. 


3-GllIoro- 1 ,2-propanediol 


As no new pivotal toxicological studies had become available the Committee 
nialned the pi evlan^ cataMislMi FMTDI of 2 p^k^ bw for 3-chiom-l,2- 

propanedioL 

Estimated a^Manrei at the national level considered a wide range of foods, inchidiitg 
soy sauce and soy-snKc retated products, ranged irom 1 % to 3S% of the PMTDI for 
average exposure in the I'encra! population. For the consumers at the high percentile 
(95th), the estimated intakes ranged ftom 3% to 85% and up to 1 15% of the PMTDI 
in young chikben. These eilimiiles are based on concentratioos of 3-dikMO>l,2- 
propanediol derived befixe any remedial action bad been taken by government or 
induiliy. 

The Committee noted fliat reductioa in flie concentration of 3-chloio-l J-propmedwl 
hi soy sauce and related products made with acid-llV'P could substantially nduoe the 
intake of ibis contaminant by certain consumers of this condimcnL 
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1 ,3*<lkhloiD-2-iiro|Naiol 


The Committee concluded that the critical eflect of 1 3-dichloro-2-propanol is 

c.iiciniigcnicitv . The substance yielded nei:ati\e results in two new studies on 
genotoxicity in vivo, but limitations in ihe&e studies and positive fuidings in tests for 
genolORwi^ in vitro u wefl IS Indt of Imowledgp OB the modes of action open^ 
the various tumour locations led the Committee to the conclu-<ion th;il a eenotoxic 
mode of action could not be excluded. Accordingly, the cancer dose response data 
wwemalyMdbydoae-iMpoMeinodeliii^gtocilcidite 

The Commilice eonchldcd tint 1 representative mean intake for the general fxipulation 
of l,3-dichlon>-2-propiiiol of 0.0S1 pg/kg bw per day and an estimated high-level 
intalee O'^ovBScbildt^ included) of 0.136 iig^gbwperdsjrcoaldbeased in the 

evahiation. Comparison of these mean iind high-levels intakes w ith the lowest 
BMDLIOof 3.3 mg kg bw per da\ . whieii was the BMDLIO tor incidence data on 
Imiaill^beairing animals for all treatment-affected boriians, indicates margins of 
eipatnre Of appmina«e^ t5 QM and 24 gwii raptc^ 

dlcUon^-2-|irapuMl yntt of low coacora Ant hmma liMllk> 

The a\ail:iMe evidence suegests that 1 .?-dichloro-2-propanol occurs at lower levels 
than 3-chloro- 1 ,2-propanediol in soy sauce and related products, and also in acid-HVP 
fiDod iogredienls. However, in meat products the concentrations of 1 ,3-dicliloio-2- 
propanol are generally higher than the levela of 3-Ghlan)-l,2-pn]|wnediol. 


Methylmercury 


The Comminee made it clear that the previous P TVVl of 3 J (i^kg bw had, in fact, 
been withdmm nt 2003. The CWimittee coaflrmd tke eibtliig P11¥I of 1.6 
bw, set in 2003, based on the most sensitive toxicological end-point (developmental 
neurotoxicity) in the most susceptible species (humans). However, the Committee 
noted that IU(^4tages other tliaa litt cnbiyo Old fttns BMy be Icai mmMvo 10 the 
adverse effects of methyl mercurv-. 

in the case of adults, the Committee considered that intakes of up to about two times 
hig^than tfie existing PTW1 of 1.6 tig/kgbwwouM not pose any risk of 

neurotoxicity in adults, although in the case of women of childbeanng age. it should 
be borne in mind that intake should not exceed the PTWl, in order to protect the 
embryo and fetus. 

Concerning infants and children aged up to about 1 7 years, the daia do not allow firm 
conclusions to he drawn r^garduig their sensitivity compared to that of adults. While 
it is clearthatthey are not more sensitive than the embryo or fetus, they may be more 
sensitive than adults because significant develv'pmcnt of the brain continues in infancv 
and childhood. Therefore, the Committee could not identity a level of intake higher 
than the existing PTWI that woukl not pose a ride of devdopiiiealal flciiroloxi^ 
infants and children. 

The Conunittee has previously iwted that fish makes an impoitant contribution to 
nutrition, especially in certain regional and ethnic diets. The present Committee 
recommends that the known benefits offish consumption need to he taken into 
consideration in any advice aimed at different subpopulations. Risk managers may 
wish to consider whefher specific advice should be given ooooetiiiiig 
adults, after weighing the potential risks and benefits. 

The Committee concluded that the setting of guideline levels for methyl mercury in 
fish may not be an effective way of reducing exposure for the general population. The 
Comminee noted th.n m\\ k e targeted at ptipulaiion suhgroiips that may be at risk 
from methyl mercury exposure may provide an effective method for lowering the 
miniber of iodividuals wiA eiqpognm greater than the PTWI. 
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Furtiur iitformatiou requUwd 

Annatto extracts (oil-processed bixin) 

btfofmation is required on the chemical characlerisatxm of the non-colouring matter ooinponeats of 

commerc iai products. The tentative specifications monograph will be withdrawn unless die requested 

information is received before the end of 2008. 

Carob bean gum 

Data are required on guiii content, solubility in water and an analytical method using capillary gas 
chnHnatognqiliy for measuring residual solvents. For clarified carob bean gum, in addition to die 
infoimatiim listed akn e forcttob hcan gum. information is requested on synonyms and a range of 
other information on puii^. The tentative specifications monograph will be witbdrsiwn unless (be 
required mfbnnation 18 reodved befixe the end of 2007. 

Guar gum 

Data are requiied on gum content and an analytical method using capillar) gas chromatography for 
measuring residual solvents. For clarified guar gum, ia addition to the information listed above for 
guar gum. information is requested on synonyms and a range of other information on purity. The 
tentative specifications monograph will be withdrawn unless the required information is received 
before the end of 2007. 

Aluminium 

Further data on the bioavailability of diiTcrcnt aluminiimi-containing food additives are required. 
There is a need for an nppropri.itc studv of Jc\olopnicnta! tn\!t.it\ and a niultigcneratioii study 
incorporating ncurobchavioural cnd-poinis. lu be cunducicd un a relevant aluminium compound(s). 
Studies to identify the forms of aluminitun present in soya formulae, and their bioavailability, are 
needed before an evaluation of the potential risk for infimts fed on st^a focmulae can be conn 

S-ddora-l^-prapaMdiail 

Hie Committee noted that it has been reported that fattv' acid esters of 3-chloro-1.2-propanedioI are 
present in foods, but there were insuiTicient data to enable either their intake or toxicological 
significance to be evaluated. The 0>mmittee recommended that studies be undeitaken to address this 



I 

I 
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CORRIGENDUM 



COMPENDIUM OF FOOD ADDITIV E SPECIFICATIONS 
FAO FOOD AND NUTRITION PAPER 52, Addenduin 13, ROME, 2005. 



Page 2, second heading Monumugnesium phosphate and trisodium phosphate replaced by 



Page 65, flavouring agent No. 1572 is listed with inoonect chemica] name cift-CaivoDe-5,6'<Mdde and 
synon . m cis Carvone oxide. The name is replaced by tran»<:arvonfr-5,6-oxide and die synonym by 

trani>-Car\ onc oxide. 



I 
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FAO TECHNICAL PAPERS 
FAO JECFA MONOGRAPHS 



1 Combined compendium oi food i 
•poGilicalions - JECFAapeoilicaliOM monoanpht 
tam l" to 6S^ moMhQ. (|E) 

Vol 1 Food wkMvwA-O 

Vol.2 Food addWmE-O 

Vol 3 Food additives P - Z 

Vol. 4 Analytical metfiods. test precaduras and 

Mmntoiy soIiiRhw (not mitabto yit) 

2 RMidwewhMlionofo«tolnv«l«liwydiu8s(E) 
AwritaUly:aa06 

Ar - Arabic MiMI - IMuMlnoual 

c - cmmm * omofprim 

E - EngMi 

F - French 

P - PortUBuaio 

8 - 



Th9 f-AO iochnicai Papers are available thrr».-gh tne .^uihoiized 
FAO Sales Agents or directly from Sales and Marnevng Grodfi, 
FAO, Viato dMto r«mw tS CancaBa. 00100 Roma, Italy. 
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COMPENDIUM 
OF FOOD ADDITIVE 
SPECIFICATIONS 



Joint FAO/WHO Expert Committee on Food Additives 

67th meeting 2006 

This document contains food additive specifications 
monographs, analytical methods and other information, 
prepared at the sixty-seventh meeting of the Joint FAO/WHO 
Expert Committee on Food Additives (JECFA), which was held 
in Rome, Italy, from 20 to 29 June 2006. The specifications 
monographs provide information on the identity and purity 
of food additives used directly in foods or in food produaion 
The main three objectives of these specifications are to 
identify the food additive that has been subjeaed to testing 
for safety, to ensure that the additive is of the quality 
required for use in food or in processing, and to reflect and 
encourage good manufacturing practice. Tliis publication and 
other documents produced by JEC FA contain information 
that IS useful to all those who work with or are interested in 
food additives and their safe use in food. 



liSU let r nif 
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